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, 4(1 \ PREFACE ^ ^ I ■ 

/ ■ . V ■ '^'.'V ■ '■ . ■ ■ / ' ^ ■ •• .- 

Energy continues to .be a matter of great concern in the' United States 

. and *elseif here around the worlxi. The pro'ductlon, distribution,, cost,- 

and/utfe of-energy. affects-individual budgets, family life styles, 

governmental actions, and international. relationships In many ways. ' 

Since. 1973 Increasing attention has been given to "energy education." 
National and state govemmehts have prepared an fenormOus nximber of 
leaflets,' pamphlets, booklets and 'films pointed gener^ly toward 
increased conservation effoW.s., Local ga^ and electric utilities 
have undertaken similar ef f or ts . Large 
the production^ distribution, and sale o 
"use of various forms of media to' present 
energy problem, .^nd many 'School systeihs 
the U.S. Office of Educat:^on or the -Dep 

materials judged to be help^ul,in promot/ing study of energy-related, 
questions; 



otporations involved in 

energy have made increasing 
the*ir concerns about America's 

encouraged by funding from 
tmerit of Energy, have --prepared 



The 'amount of energy educaition materf all now available is far greater 
than most teachfers can integrate into tneir ^programs of instruction. 
Thus the teapher^or ciarriculura* developer is ^faced with the task s/ he 
is uniquely qualified to accomplish — sq,^ecting . that which is mbst - 
appropriate to accomplish the o^pjectiv^s' for the part ioilar learners' 
involved. . . \ 



This resource booklet of energy teaching activities. dr^ys heavily on 
the ideas and materials, "developed by pulblic school teachers wjiich have 
J>ecome a part of the bank of teaching Iresouroes collected ^by. the .ERIC 
Clearinghouse for Science, Mathematics and Environmental Education. 

. Documents bearing 'ED numbers have beeii abstracted in 'Resources in 
rEducatl^n, and ,geiferdliy may be locatf id in ER^IC microfiche collections, . 
or may be oideted^in microfiche or, hard (paper) copjr. f rqm: - . " 

' • ERtC Doculjapt Reproduction Servi^ce (EDF5) . \ 

" P. 0; Box , 190 . , 

^ ' Arlington/ Virginia 21210 ^ . * • 

; * (703) 841-1212 ^ \ • - ' > 

i ' ■ . . • • . , • * ■• 

EDRS prices ar6 b^ed on page -COOTrEsl as indicated^in curr\pnt -"iissues ' 
of Resources in Education . . ; , . ' 

. Documents bearing SE humbers are- in the local colJLection of the Infor- 



mation Reference Center fop ScienceL, 



Mathematics, and Environmental 



Educatibn, and have not been announced through Resources -in Education 
as this volume goes to press.' - Person^ wishing to secure such ^terials 
should locate them, from other stourc€s;* in irsdst cases^ thi.s will; be the 
listed publisher or^organization:/ 
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The attlvities, designed' for student' use in elementary through high 
school classes; are "action-oriented!* and involve student partioipa^ 
'^tion througho.ut. the' school community. Each activity has been 
'classified- by the authors according to ,*the most apprdftJriate level 
-subject matteB a'n^ eftergy concept involved. In addition to being ' - 
daasif led iq. these categories, each activity contains ^1-) a state-» 
ment of^purpose on how the activity may be used, and (2) a referenc^^ 
to a source^wh^e the activity may^e found in more detail 'or with 
variations* ^' ^ r - . 

It is hoped that the teachers ^ho use thiese^ materials «will recogrfize 
Xtjjat the classified categories and statement of purpose sei;ye only 
• as a guide* in selecting appropifiate activities and should ^noi: be • 

-considered a fixed structure. In fact, it is recommended that . 
•^teachers check for activities -in the other grade level sections 

that may be appropriate for use or to adapt for use for their own ^ • 

particular set of learners. . . ." ' ' * 

• -The references cited in specific activities as well, as some* add i-^'/ 
tlonal' ones found in the final section of this Ijooklet should be 
useful to persons ^interested in obtaining more energy study Ideas 

' and activities. > / . . * . 

' ■ . ■ . • *"* • , 

' ' . Herbert t. Coon 

, . Mary Lynne Bowman ^ 

December, 1978 



BASIC CONCEPTS FOR ENERGY STUDY. - - , 

, -'modified from Mengel, Wiyrre. Energy: '- Key to the Future , Dutchess 

County Board of Cooperative Educational Services, Poughkeepsie, 

New York, 1974, ED 092 395. , ^ , . 



1 



1, Energy is so basic that nothing moves or is accomplished without it- 



> 



. ' • Pg. 11, 26, 57 i 131 

-•. ■ ^ ; ■ • ■ ■ ' ■ \ 

■ . • 

2. Energy is a fixed commoditfy^ being neither created nor de'stroyed 

but converted from one form to another. The means of conversion 

~t ■ ^ _ ■ . ■■ ■ 

and the by-products of this conversion are important. 

8, 12, 23, 27, 69,^70, 75 ^ ' . 



Presently, most of our energy requirements are met through using, 
fossil fuels. However, there are other alternative sources of 
energy such as solar ^ wind, fission, fusion, hydrogen, ^ hydro, 
and geothermal which must be considered and: developed. 

Pg. 9, 10,^ 30, 66/921 105, 107^ 135 



4. Ei;iergy, its production, use, . and conservation are essential in 
^ the. maintenance of our society as we know it. 



/ Pg. 3, 4, 5, 6, 17, 24. 28^ 32, -40, 45, 47, 55, 61, 73, , 
r 83, 88, 94, 97,' 98^ 114, 136, 143 . 

S. The production, distribution, and use of energy have environ- 
mental,, political, social, and' economic cchsequences". 

.Pg. J3i 14, ■LS\ 16, 19„31,"33, 35, 38, 41, 42, 43, 
50, 51, 53,-, 64, 78, 80, §1, 90-, 91, 100, 101, 
• 113, 116, 120, 122.,"^ 126, 127 ,> 12a, 129, 130' , . . 
137, 138, 141, 142', 144 . 
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CLASSIFICATION OF ENERGY ACTIVITIES 



Grade Level:. 



Subject Axea: 



Elementary school . . • 

Elementary-junior high school 
Elementary-junior-senior high school 
Junior high school! 
' Junior-s^ior high school 
Senior high sdhool 



Science 

r 

Mathematics 
Social Studied 
Language Arts 
Fine Arts, - 



Including health, nature studies, 
hoxje economics,' drivers education, 
etc* . " 

including arithmetic, gebtaetry, 
indiistrldl arts, etc. 

including geography, population, 
history, etc. 

iti eluding ^reading, creative writing 
etc. 

Including music, art, theater, ^ ett:. 



, BREAKDOWN OF ACTIVITIES BY CATEGORY 
(Some> activities fall into more than one subject area.) ^ 



Grade Level: 



Category 

\: : ^ • - ' 

Elementary school . - 

Elementary- junitfr high school 
Element ary-junior-^enibr high school 
Juiiior high school ' , 
^linl^or-senior high school 
Senior high school 



N^miber ojE 
" Activities 

* 15 

17 . 
13 
8 



Subject Area: 



Science 
Mathematics 
Social Studies 
Language Arts 
Fine Arts * 



36 
17 
46 
21 
7 
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TABLE OF CONTENTS 



Activities 



Elemefitary School ... . . 

Science 
- iScience-liathenatics 

Science-iFine Arts 
' - Science-Fine Arts-Language Arts 
Language Arts 

Language Arts-Social Studies 
** Language- Arts-Social Studies-^Fine Arts 
Social Studies 



Elementary-Junf^lr High School . ... . ; 
Scljence ^ 
Sciehce-Maffiemarics. 
Mathematics 

Mathematics-Social Studies 
Social Studies ' * 
Social Studies-Science 
' Social Studieg-Language Arts 
Language Arts 

Elementary-Junior- Senior' High School. . , 
Science-Mathematics ^ * 

Science-MatAematlcs-Social Studies 
ScieAce-Mathema tics-Social Studiesr 

Lknguage Art6-Fine Arts 
"* '*■■ . ■ . 

Junior High School. \. . . . . . . . \ 

Science .■ . 
Science-Mathematics 
> Mathematics 

,. Jtotheinaitics-Social Studies 
Social Studies . 
Sboial Stu4ies-Science. ' ' 
Social Studies-Scierice-Language Arts 
Language^ Ar^s-Social Stxi^lies 
Language^ Arts 
Language, Arts-Fine Arts 



Junior-Senior . High School ......... 

Science ^•- 

Science-Social Studies 
Social Studies 
', Social Studies-Language Arts 

Social Studies-Language Arts-Science 



Senior High School ,. . 

Science / . 

Science-5ocidl Studies 
• Social Studies 

Mathematics-Social Studies 
Language' Arts-Scieifce 

Resources .* . . . 



3 
1 
2 
1 
2 
1 
2 
3 



•. 4 
1 
3 
3 
4 

3 
1 



1 

1 



3 

3 

1- 

1 

1 

2 

1 

3 

1 

1 
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3 
6 
2 
1 
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2 
1 
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ENERGY ACTIVITIES FOR THE CLASSROOM: VOLUME II 



.ELEMENTARY SCHOOL 




PURPOSE: To Remonstrate ene'tgy savings by coking \^th covered * 

.pins rather than uncovered pans, f ' ^" • 

LEVEL: Elementary School ♦ ^ 

SUBJECT: / * Science f ' ^ ' • . 

•^r;- • ■ . _^ ■ - V , ■ /" . . 

CONCEPT: Energy, "its production, use, and conservation are 

^ essential in the main-tenance of oiir -so'ciety a^ we 

' - * know it . : ^ . 

REFERD^CE: Science Activities, In Energy : Conservation ... The 

' » AmericaiiiMuseum ofc, Atomic Energy^ Oak Ridge »Associated 
. . Universities, P.O. Box 117, Oak Ridge, Tennessee 37830. 

„ • . . •■■ 

ACTIVITY? ' ^ Cooking with xmcovered ,pans waste's heat. : Demonstrate 
this to your, class^ as- follows:.^ 



1. 
2. 



4. 
6. 



Heat up a hot-plate.-. 

Poiir two cups of water into aj^pan. 
uncovered , * 



Keep pan 



Place pah on hot plate* and time. hoV long it takes 
for the water to boll vigorously. \ 

Empty th'e pan and let It cool". 

Add two more cups of 'watet and cover the pan. 

Place covered parr on hot plate and again time hoW 
long it. takes the water to bo-il. 



Did covering the pan save energy? • . , 

• Another activity you may wish to try is' to perform the' 
same experiment this , time by cboking an egg for 'seven . 
minutes in a covere4 pan and' one for seven minutes In 
an uncovered pan. Crack both eggs immediately after > 
they are taken off the heat. Uhich'egg is more thor- 

. oughly cooked? Why? . ' s 



PURPOSE: 

L?VEL: 

SUBJECT: 

CONCEPT:^ 

REFERENCE: 

-ACTIVI-Xy: 



'To test the effects of air> pressure In bike tires 
in regard to energy usage. ^ ^ * . 



Elementary School 
Science 



Energy, Its production', use;, and conservationr^re ' ' 

essential in the inaintenance of our society .as we .* .. 

know It. - , ► , . 

.* . ■ • 1 , . ' . • 

Science Activities I|i Energy;, Conservation ; The 
American Museum of Atomic' Energy, Oak Ridge'^AssoclatexT 
Universities,. P.O. Box 117, « Oak. Ridge, Tennfesse^ '37830. 

Becaiise friction makes machinesyharder t;p move, "bikes - 
(and cars) require more energy to move if their^ tires ' 
are soft than if they are* priDperly -inflated. Demon—. 
strate this phenomenon to your students as follows: 

• ' ' - ■ * * ■ .■ 

Ask two s.tud^nts with similar type bikes' ^nd of\simi- ^ 
lar weigl^t to brirti; their bikes to school. Inflate • 
one bicyicle'^s tires to norTnal pressure and the otheV*s 
po half ^ that amount. ^ Haye stud^ti ride side by side 
at the same speed. .When they /reath a selected line 
- on the ground, they should 'coast the- rest of the way. 
Compare how far each goes. < Is i't important to check 
•^tire presslir,e on your bicycle? What, about your \ 
family car?/ / ' , - / 



(. 
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PURPOSE: 



LEVEL: 



.SUBJECT: 
CONCEPT: 



To 'xionstruct a draf tometer and test your school 
„ aiid/or home for air leakage. 

' . ■■ ' *' 

KLeslentary School , 

Scienc^e. 

Energy, its pro'ductidti, ,use\ and :conseryation are'' 
essential In tl^e -Tnaintenance' of bur society as'we 
knew It. 



REFERENCE: 



ACTIVITY: 



Science Activities In Energy:. Conservation . The 
America'n Museum of Atomic Energy^ Oak Ridge Associated 
Unive^^sities, P.O. Box 117, Oak Ridge, Tennessee 37830<. 

Wit^^a simple draftomejter you can demonstrate how air 
(and hence heat and cold) moves through evfen the 
smallest of spaces in a school building or home. 



To make, a' draf tometer, cut a strip ^oX^plastic food wrap 
12-cm X 25 cm. Scotch tape the food wrap tcr^a pencil 
to hold' it in place. Blow oh the plastic gently to 
assure that it responds to .air movement. 




Plastic 
food wrap 



Scotch tape 
hold plastic 
wrap to pencil 




Note: Forced air furnace must be off to use drafto- 
meter. 

' ■ ' 

Test your school for leakage by holding the drafto- 
^mfeter near- the edges of windows and doors. If the 
plastic moves there is a draft.' 



. Explain to your students that .the-warm air will be 
'pushed upward and out by the cold air that comes in. 

■ * . ; ■ ■ 

Demonstrate this^by placing a thermometer near the 
ceiling and one near the^floor to measure the room's 
temperatures. 



Increasing the temperature will only speed up the 
waste of fuel. \ 



dirt collected around doors and windows. 
% What ?toes It prove? 

..^^avc students check their homJ^ for drafts with 
their gadget.. Test the fireplace with the damper 
open and closed. Wh^it^ls the difference? 

Visit a hardware store aiid find out what Is Avail- 
able to close alr^ leaks around windows and doors. 



.1 ' , ' 



f ■ 

\ 
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PURPOSE: 

LEVEL: " 
SUBJECTS: 

CtfflCEPT;' 



REFERENCE: 
i 



To demonstrate why the color pf the roof and walls of. 
a house can be important in determining the amount of 
heat and air-conditioning the house wi.\l use. 

Elementary School ^ ' 

Science^ ' 

Mathematics - . * ' • * - . ' 

Energy', its productioa, use, and conservation are 
essential in . the ^maititenanc^e of our society as ye 
know it.' , , 

Science Activities In Energy: Conservation / The 
American Museum of Atomic Energy; Oak Ridge Associated. 
lj|d.versities, P.O. Box llj. Oak Ridge, Tennessee 37830. 



ACTIVITY: 



r 



Materials Needed: ' ' . • 

4 juice cans 

Poster paint: white, black, green and red . 
Hot water, close to boiling . 
'4" tHermomeitetrs ^ 
^ Food- coloring . , . ^ , . ' 

With poster^ paint in qolors listed above, paint each, 
juice can a different color. Next^ fill each can 
with the same amount of ^hob water . Add food '^coloring 
to the, hot* water corresponding with the. color of the 
can. Note: " Add drops- of all colors together to 
get black and aad ho color to .the water/ in the^white 
can. Put" a thermometer in each cup. Record the 
temperature of water in each can every three minutes 
until the .water cools. Make a graph i/f the results. 



)h^f 



Which, color held heat best? What is the best color 
tp paint a house to keep it warm in winter*? Would a 
l)puse with a dark roof be taore or i^ss expensive to 
air-condition ig the summertime? 



To demonfetrate the, concept of non^f enewable energy * 
resoutces* ' \ . • 

■ ^ ■ < • ■ ■ ■ 

Elementary School . . 

■ . • » ** * • 

Splence ^ . • . 

Fine Arts 

Enerlgy is a fixed connnodity Ifeing neither created nor • 
d^troyed'but converted from one form to another.. The. 
means of conversion and the by-products of this con- 
version dre important. 

> The Energy We Use; Grade 1 . National Science Teachers 
Association rand U.S. Department of Energy, Technical 
Information Office, P.O*. Box 62, Oak Ridge, Tennessee 
37830. ED 153 846. ' ' 

Place an animal cracker for each of your stiideiit§ in a 
plastic bajg. * Let the class examine the crackers. Now 
let each child eat a cracker. • *Look again at Ohfe plas- 
tic bag* All ,o£ the crackeiswhich were in thecbag are 
gone. Those animal crackers are gone forever.;; .Sxpla.in 
to your Glass tHat in a similar way we have' a^/certain 
amount of coal, oil and gas on ^earth. .When we use it 
up, it is gone forever. • We say fhat our cpal and oil 
and natural gas a^re non-renei/ablg. Once used lip they, 
are gone fprever. . " \^ 

' • • . , " - h- ^ \ * _ 

Burn«a candle in an. aluminum 'pie pai(iv Let your students 
carefully feel the heat energy. Observe the light 
energy.^ Once the candle is complete^Ly burned ^doxra, its 
energy is dissipated— it cannot be used again. ^ . 

Ask your class to think, of some of their daily activi- 
ties. If ije used up all of our natural gas, coaJUand . 
oil, which, wo ul<i they have to stop doing? .Havfe each 
student draw a picture to show which activity lie/she - 
would miss the most. ; : ^ 



" ' ' ' . ■ ■ • ,./•?.. . ■ . • ' ■• ■ • . • \ ■ . I 

PURPCflS-E:^, ♦ To deiaonstrate that the wlntei: sunlight can be hot when 
cohcentrated^ s 

.SUBJECTS: Fine Arts j i 

• j , .* ""' Science . •• ; 

CONCEPT: * Presently, most ef our energy requirements aire met 

* thrpiugh using fossil fuels., . However, there are o the r- 

alternatiTe sources of energy such as solar, wind, 
.fission, fusion, hyr^rogen, hydro, andv gep thermal w^hich 
must be considered an'^. dev.el oped . . • ! 



EEFERENCE: Beverly Hotze, Elementary Schbol Teacher, Mark Twain 

Erfementary School, Westervilie, Ohio, ' ! ■ 

. ^ " '■■ ■ ■ " " ■ ■ • ■ ■ " ■ , ■ i j . ' 

ACTIVITY: Explain to your student's thit all of the earthJs energy 

originally comes from the sun. Some might believe that 
winter sun is not hot — particularly in colder climates! 
« This Activity demonstrates |hat even the winter sunlight 

can be concentrated into a source of much heat, i 

.. , ... .. ,,, . , ■ ^..^^ , . 

Saw a small triee ox branch with bark into'^ t;<j ^ i^^^ch 
thick pieces— one for e^ch .child in your class. Drill 
a ho|rc for a leather shoe lace and make a pendant . r Ask . 
, ' \ stxfdftnts to write or print their names on the Iwopd j using 

. ^ a heavy lead pencil. Pick, a sunny day >to tak^ your class 
. out-of-doors. Show the students how to, use a magnifying 
' i ■ glass to concent rate 'the sun's rays* onto / the Wiriting on 

. . the pendant. The dark/ graphite absorbfi moire of the t sun's 
energy and will burn the ^imprint into the wood;. After 
X ..the names are burned Into the wood, spray each! pendant 
heiavily with acrylic spray and hkt^g overnight- to dry « " 
TKe results are*'a fun pendant that can be worn in. the 
. ' . classroom and is particularly useful, on field -trips. 



It 



To 11 lust rat eV the IntportanQl^ of the sun as ^ energy 
source* , - - ■ ^ 

Elementary School - \ *, ■ / ■ ^ 

Science - 

Fine Arts . • 

Language. Arts , 

Presently, most of our energy requirements, are met . 
through using fossil €uel^ However, there are other 
altern^lve sources of energy such as solar, wind, ^ 
fission, .fusion, hydrogen, hydro, and ggothermal which 
must, be considered and developed. 

Lee County En e rgy Action Cards * Lee County Schools, 
Fort Myers, Florida, 1976., SE 024 758. 

With, your class plant beans in two small containers. 
\^ter tl\e bean plants have sprouted and grown four^or 
five Inches, place one plant In a dark place* and» keep 
the other In' the light for one week.. en the week„ls > 
ij^, ask'your cl^s to observe the differences In the 
cwo plants* Compar-s 'the conditions for growth of the 
one In the dark with, the one In the, light ♦ Bring out 
the fact that sunlight laade the .difference and that sun 
light Is necessary for. the growth pf most plants.., We 
•get 'light from the sun. Th% sun Is a primary source of 
energy for all green plants on the earth. 

'Now -have each of your students create and. illustrate 
a stpry entitled "The Week the Sunlight I>idn*t' A 



PURPOSE: 

■XEVELr-:- 
SU3JECT: 
fcONCEPT: 



Elementary School 

..Language Arts 

Energy is so basic 
wltlibut it • 



To identify Ijpid inlerdtand energy-rejlaCed wowlF 



thnt nothing mves or is accomplished 



REFERElteE': Energy In The Claiisrporii Vol > II; Activities Guide for 



ACTIVITY: 



4-7 , Virginia EBeV-gy-Qf f ice , 823 -East Main Street, 



Richffiond, VA 2321?^ 
As a] language ax^ 



Engage the qlass 
word; m^ana. 



/ 



3 experience, ask childreu to locate 
and circle the /hiJdeti energy words in the letter 
matrix shown below, / i' ■» 



in /discussing or rtevie^ing what each 



Elicit from the class another list of 15-20 energjf- 
rfilated words andpask children whd Imight be interested 
4nd able to develop their own hid deini word matrix that 
another language 5^rt3 lesson, > 



could used in 
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Locate and Cirr.le 
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PURPOSE : 
LEVEL:' 
SUBJECT: 
CONCEPT: 



REFERENCE: 



aSkLVITY; 



To proyide an erier^-related"- Jariguage arts experience. 
Elementary Sehool ' • . ^ 

LangV;,tg4 'Arts ' ' 

EMrgy Is a fixed comnodlty belrig neither created nor' ^ 
destroyed but, converted from .oiie form to another. ^n. The 
means of conversion and the by-products of .this conver- 
sion are impiiftiant:,. . ■ - 

ETTCORE (Energy Cons ervation Resources for Education) .. 
Department, of Industrial -JlducatlonV Tex&s . A. & M Univer- 
sity, Cpll6ise 3t:a|;i6nr' Texas 77843. SE 025 401. 

Distribute copies .orf the maze. Ask children to get "as • 
quickly as possible from the garbage dump to the land , 
Of clean air and water while avoiding along the way 
pollu^rs that use or waste the most* fuel, ' ' „ 
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To conduct survey, to determine whether energy ^\ 
concerns afre' iipre ot less^^ newsworthy today than they . • 
were 10 yfears Wgo. 

Elementary School . > . , ^. 

Social Studies. ; ^ - \ 

Language Xrts ' .fi 



the production^ distribution, and use o| ener^ have 
environmental, political, social, ahd economic conse- 
, quences. / -. ■ -b'- - ' - ^ ' 

Liee County Energy Action Cards , Lee County School, 
Fort Whrers, Florida/ 1976. SE 024 758.: 

!^o 11 ect local newspapers for one week., 'divide pages 
iaiwiig your s tudents and* ask them to ^cut out^ any 
article and/or advertisemeiit that is energy-related. 
. Make a bulletin^ board display pf this week* s energy 
news. Assign. students' to go to a local newspaper 
off ice and ask .to review the .newspapers printed the 
same week teii years ago \ Have students, write the 
headings of articles/advertisements related to energy 
at that time. ; ; 

* ■ . ,,■'■■■*'■ '-^ ■ r ' 

Cpnpare ; the .number of energy airticles printed for the 
two weeks, flave the energy concerns^ changed from 10, 
years ago? If so,^ how?- / 

Now ask stud eats to write a short 'energy article* 
describing what they predict the energy concerns . 
will be 10: years f rom now. 

Complete your bxillet in board- display showing "energy 
news" for the 30-year 8pan.^ 



lTiffjPOS£:>: To examine bicycles as energy savers. ^ 

LEVEL; Elementary SctK)ol & 

•SUBJECTSc Social^ Studies^/ 

. .' ^ Language Art S' ■ ' ; ' . 

Fine. ArtsV;' . • 

CONCEPT: . The production, distrlbutdoxr, and use of energy have 

environmental, political, social, and ecipnpmlc conse- 

' '* quences.. * ' ' 

• ■ ./ ■ • . ^ . ■ ■ ■ '• ' ' ■ ■ ' ,. 

REFERENCE? Energy in Xhe Classroom, Activity Guide for K-3. o 

' Virginia Energy Office, 823 East Main Street , Richmond, 

' VA 23219; 1975. \ v: 

• ■ '■ ' '■ ' , ^ ' : V/' * ■■ . '\ ' ' , ' 

ACTIVITY: . Involve primary school children in completing the* drawing 
below. Older elementary school children may rcispond to 
the challenge of makliag a freehand drawing of a bicycle 
"and rider. ; r. 

' Review with pupils th^ fact'^that transportation by bicycle 
. ^ is. the most energy-efficient form of transportation avail- 
able. Bicycling requires, for example, about one-half as 
/ r much energy as walking. In addition to saving energy,. 

cycling is an excellent form of exerciise. h . 

. - Engage tile cjass in discjisslicig whether they or their* 

parents use bicycles for short trips 'to Jthe store to pick 
c «p a quart of ndlk, loaf of bread or otlier smaiijl items^ 

Should their families make more use of bicycle tr^nspor- „ 
tatlon? -Is it safe' to ride bicycles frc^m their homes to - 
o ' nearby stores? v Wliat do they think about "'special "small 
, / roads" just for bicycles? ' : 
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;.Tb compaire the us6 of energy in children's crecreat ion 
at the ^ turn of the century with the recreational energy 
usage^oi today^s yoiith, 

^Elementary -.School 

Social ^^tu^ies t ' 

,,Fine -Artj^^'ll.' / : ' . . <■ „ " ^ ■ :\ 

Langtiage^^^ * * . 

The production, distribution, and use of energy have • 
enyirohmental , political, social, and economic cons e- 
quenpes* 



Ask your {Students to interview someone who has lived 
through the turn of the century (a great-grandparent, 
senior citizen, etc.) to find' out the kind of games 
they played, what their faVo.rite toys were, and what 
kind of family recreation they enjoyed when they were * 
about. -the s^e age as^ your .students" are. Perhaps -r^ 
some of the people interviewed will^have samples or 
.pictures of recreation "th^t was • popular during the , 
late ISpPs/early 1900s that-couldji>^ shared- When your 
students have completed this task and shareid their 
findings, conduct a class survey and make a list of 
the^ popular games, toys and family -recreation of toclay'r 
youth* ■ ' ^ , . ■ r 

Divide youi; class into two groUp^s, asking one group to 
make a mural of **Yesteryputh Recreation" and the other 
group to construct a mural depicting recreation of 
toda^/S youth. . Each* child should be responsible for 
otie form^ of recreation, toy, game or family' fun, and a 
para^aph describing hi^/her choice. When the murals 
are ^completed, discyss the kltids«of energy used by 
both groups of people. Who u^ed the most energy in 
recreation — yesterday's youth 6 ir today's? 
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to investigate the feasibility of bringing the grocery 
store to the householder .' , ^ ' ^ 

Elementary School , . \ ■ ■ • ^ 

Social Studies 

■ ■ '■* ' • • ' . , •' ' • • 

Tile, pro duct ian, distrlbutlonj^ land use of energy, have \ 
environmentaL, political, social, arid economic corise- 
^quences • ' ' - , . ' . u \ . "\ / " . « '"^^ 

' • * ■ ■. * ■ ■■ . - ■ ■ , 

Share with your students the fact that In the 1920s 
and 1930s many gro^cery store pvners also bad a "travel- 
ing grocery store;"- i.e.; a grocery store built on the 
'chassl^ of a truck containing staples regularly needed 
by most people. ,Thls traveling store would make daily ; 
rounds through .the dommunlty and people could clo their ~ 
shop^^lng in. f rpnt'of their own home. \(You may wish to 
coiiq>are the traveling store to the Ice cream man to 
help your class Understand the concept.) 

E3q>laln that fliese traveling stores xrould. riot carry all 
items contained in :j^^.modem ajaper market ^nd that when^ 
people began to have'tLtwo car families and gasoline 
was relat'iLvely inexpensive, peoplie preferred to jumap 
in' the car and^go tc iEhe super- market where they had ^a 
bigger selection. Point out that gaijoline costs are 
rising and our society is becoming a^^are of the need * 
to conserve energy and discusslwhethei: or not the 
traveling store would be a good^ldea today. Divide 
the class into groups -of four and -have' each group make 
a ii'>t* of the items they believe would be appropriate 
for today's traveling store;' i.e., items most people 
need regularly. Compile the lists and formulate a 
class, list of items that weri selected most frequently. 
Ask students tc take the lists home and see if parents 
agree with th^ items and whether they believe a 
traveling store could make a "comeback", in today's 
fiibciety. If- the response is positive, you may wish 
to contact* a local grocery store to share with the 
manager potential community, support for a traveling 
stQre.-.. -. , ' ■ V ^ 



PURPOSE:/ To. analyze amounta of energy Involved ^r^^rious types 

« ; of food production and consumption. 

LEViBL:: ElMieritary .School • • 

SUBJECT J Social Studies ^ *. , 

CONCEPT: ' Energy, Its prd^ductlon, use, and consetvation are 

essential «lnr the ioklntenance of our society as we 
ioiow It, ' • 

REFERENCE: * Energy Activity Guide . , Park Project on Energy Inter-, 
. pretatlbn^ National Recreation and Park Assoclatiori, 
1601 N. Kent Street, Arlington, VA 22209. 

•■ ^ V ■ ' ■ ■ . * • 

ACTIVITY: On the chalkboard* draw the following pyramids, lllustrat-. 

' . Ing the "energy 'steps" required in various Xypes of -food 
* production and .consumption'. ' ' ' 
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\ 



\ 



Point out to; /our class that if we usje-things as close ' 
to the way HRature 'makes or usfes them, we are probably 
saving energy; . i.e. , , stay as close to^;the source of 
things as posss^ible to conserve energy 

Aak your stu,*lents to keep a daily log for one week of - 
the nunber of energy steps used dn each o^, their' 
families*, total .vegetable consumption. This should ' 
liiclude. salads, frozen and canned vegetables, etc*'. . " ' 
Compare class riesults. Discuss whether and/or how 
seasonal changes might .make a drfference in their % tally ^ 
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•To show how energy availability will affect future' 
life styles. 

Elementary School , 

Social .Studies ' ' ' ^ 

The production, distribution, and. iise of ^energj^ have 
exxvj^roninental, political, social and economic conse- 
tqucnces. • 

^ * * » , 

Jon^£(, John (ed . ) . ^ Energy and Man's Environment: 
Activity Gi\ide: Future Sources of Energy . 0224 
S.W. Hamilton-Suite 301, Portland, OR. SE 025.399. 

Divide the class into groups of four. Ask each group 
to, list the characteristics of a life style that they* 
would find most satisfying. One representative from 
•each group will then act as a group using their com- 
bined lists to arrive at^ a list characterizing/ tl\e ' 
"good life." • 

Now, ask your sjfudents .to imagine that due to a short- 
age of gasoline, gas will be' permanently^ ratigned to ' 
five gallons per week; Discuss how this* would affect 
the possibility of-liying the "good life" as previously 
^described by your class » Discuss other aspects of gas 
rationing that would cause inconvenience or change 
coHstimer .patterns. 

Ask youiT class to again work, in groups and design a . ^ 
life style using the characteristics of the "good 
life" which could fall within the five gallons of^- ^ 
'gasoline ration. • i o ' . " 
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PURPOSE: 

LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 



To demonstrate the process of converting aolaj: energy 
to electricity. 

Eleinei>taryrJimlor*'Hlgh School 

Science . ' 

Energy is a fixed cdmmDdity being neither created nor 
destroyed; but converted ^from one form to another. The 
means of conversion and the by-products of this con- 
aversion are important. , ^ - 

Science. Activities Xn Energy; Solar Energy . The- 
American Museum of Atomic Energy; Oak Ridge Associated 
Universities, P.O. Box 117, Oak Ridge, Tennessee '37830 . 



ACTIVITY: 



Mater ials Needed : 

,,961ar cell ^ 
Motor with spinrier disc 
> Lamp with 100-watt bulb 



Converting solar energy directly to electricity is one 
of the most exciting new notions related to the use of 
sunlight.. - The following experimt^nt ^hows how this pro- 
"^ess- wbfks. , 



1, Connect a solar cell and motor as illustrated: 





2. Aim the solar cell out a sunlit window and notice 
how fast the motor turns. 

r 3. Now hold the photocell near a 100-watt bulb out 
of the sunlight and notice how close the solar 
cell has to be to . the llghtbulb to be equal to 
the energy from the sun. 

You may vish to experiment with bulbs of different 
vattages ; 

Try this experiment at different times of day such as ' 
10 a.m. and 3 p,m. and in windows facing different 
directions. . 

Ask your students wVich direction would be best to 
aim tj)ie«,solar cell, if you couldn't move the cell, 
during the day to follow the sun. Why? ' 
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PURPOSE: *To build a snow shelter or "quln-zhee" to. demonstlrate 

that snow can;T>e an ihsulator of heat and sound. 

,•' . • ^ ■ » 

LEVEL: _ Elemcntary-Jiinipr High School 

^ • * ■ • * 

SUBJECT: V Science* * 

• • ,/ , . « - , t 

- j_ . . y . . ' , ■ . 4, 

CONCEPT: ^ Energy, its production, use, and conservation are- 
essential in 4:he maintenance of our society as we 
know it. ' * c <^ 

REFERENCE: Haynes, Jane, Graduate Studentf The Ohio State 
University, Columbus, Ohio, 



ACTIVITY: Materials Needed: 



snow shovels for making snow pile 
smaller shovels or other utensils for use'ln^c 
excavating r ^, 

. 2 sheets of heavy plastic about 6' x 8' 

one to be used as a gound cover inside "quin-zhee" 
the other can. be us^d to remove excavated snow 
2 buckets to aid in removing snow from inside "quin- 
. . zhee" " * ' 

thermometer 

candl^e ' , i . 

As a class project,' construct a snow shelter called 
^ quin-zhee that can be used for winter camping or 
in a survival emergency as follows: . 

a. ''- mix all siiow tp ground" level at the construction... 

site by turning it over with a shovel 

b. ipake a snow pile 5 to 7 feet high and 8 tp 10 
feet in diameter 

c. remove apex to reduce ceiling weight ■ 

d. allow snow, pile to crystallize and harden for 
1-2 hours' (the .higher the temperature the longer 
it takes to harden) 

' e. tunnel 'into, the base on the lee side — ttte opening 
^ should be just large enough for a person t.o enter 
sliding 6n his stomach 

f. excavate^' inside, be sure to expose the ground, 
keep walls at the base 10" thick and ceiling at 
least 6" thick. Che^ck with a thin^pxobe. 

■' * . - ' • 

g. construct vents — 1'*-2" holes to allow fresh air 
to enter ahd foul air to escape 

'1' -^one in the ceiling 

, -one near the base of the door 
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h. cover doorway with a flap of plastic pegged to 

snow above the 'door' 

• ' i • ^ " 

Have St udent^ check the teihperature outside and then 
Inside the "quln-zhee" with different numbers of stu- 
dents inside. \, ^ • 

*" '. , • • . ■ -j'^ ■ ■ 

Next add a Mghted candle and check the temperature. 

* •■■ 

Ask students to observe sound Insul^atlng qualities, of 
snow while Inside the "quln-zhee". 



70 examine the basic Importance "of energy, ^ / 

Elementary-Junior High School 

■ Sciettce \ ' . . • , 

Energy is so basic that notliing moves or its accomplished 
..withotit ''it / ■; '■■■.yjj " . ' . ,\ • / « " 

Where Does America Gfet Its. Energy? —Energy Conservation 
Activities for Young Learners . Office 6f Conservation 
Education, Federal Energy .Administration,' Wasliington, DG. 

Ask each*. student to select any item that they, can see in 
their home, school, or street. Ask the student to list 
the kind of energy associated with the item. If it moves' 
what energy makes it run? Does It transform energy from 
one kind to another? Does it store energy? What kind? 
What, kinds of energy were used 'in its manufacture? What 
energy do you "heed to use it? • • * 

Assign a one-page esffay . in which students should .^ttempt « 
to djBScribe the "energy, chain" associated with the 
object they chose. 



PURPOSE: 

LEVEL: 

SUBJECT: 

CONCEPT: 



REFERENCE: 



To dieoonst rate how to store solar energy and test . 
variousi materials to determine which materials store - 
solar energy best. 

Elementary-Junior High School / > 

•Science . . 

■ • 

Energy is a fixed commodity being neither criiated nor 
destroyed but converted from one form to another. The . 
means of conversion and the by-products of this con- 
version are, important. * - 

Science Activities In Energy: Solar Energy > The - 
American Museum of Atomic Energy; OAk Ridge Associated 
Universities, T.O.^^Box 117, Oak Ridge, Tennessee 37830T. 



I. ACTIVXTY: 



Materials Needed: - ^ . 

Card1>oard box 
' Black paint 

4 small. metal cans . * ; 

A thermometers < , ; 

/Sand, salt, water and' torn-rup paiper . • 

One of the biggest^ problems of making widespread use of 
solar energy is finding w^ys to store it- when the sun 
is not present. The following experiment gives a clue ^ 
as to how such storage is acconq)lish6d: . « . 

1. Fill one metal can with sand, one with salt, one . 
: with water and one with torn-up paper and place 

a thermometer in each can^ 

2. Paint the cardboard box black, and put the cans 
in the box. • . 

3. Place the closed box in the sun for one-half hour. " 

A. Remove the jcans and watch the temperature fall. 
^ Stir occasionally. 

Which temperature falls the slowest? Which stores solar 
heat the best? ^ 
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?DRFPSE.: . To develop understanding of the term ^'degree day,'' 
LEVEL: \ Elementary-Junior High School ■ ^ . 



SUBJECT: ' Matheaatlcs, ^ ^ 

^>-. . Science " . ' ' ' * ■ ' ' " ■ i 

/ ; .. .."\ _ . ■ ; ■.■ ^ ■ " ' 

CONCEPT: Energy, \lts production, use, and conservation are essen- 

tial In the maintenance, of our society as we know It. - 

REFERENCE: Robert L.Stelner, Science Educator, Ohio State University. 

BACKGROUND: * When actii^i;^ heating or ppqllng requirements are considered 
V^he number p^.degree days per year Is of- major Importance. 
. Students .ca'4 b^ Involved, In a long-term^liata collection 
* project In this activity. 

\/ ' ' ' ' ' . ' : ' - : ..' • ' • . r : • 

A Degree Day (DD) Is defined as the difference between 
•65*F and the average of the dally high and low tempera-, 
tiirest' If tHe average Is b^low 65 **F, It -Is a heating 
condition (IffiD) and if the average Is. above 65*^F, it Is 
a cooling condition"* (CDD) r The sym of the HDD for the 
' ' year' gives the yearly HDDs. Similarly the sxmi of the 

# ^ \ CDD gives the year's CDDs J ' , " ' / 

*^ Dally high and low temperatures cian be obtalhei fr^ a 

■ ■ ^ : «naxlmum-mlnlmum thermometer, a recording thermograph, 

or from local newspapers , radlo^or television newsdlasts. 
. N The U.'S; Weather Bureau can usually provide thfe'past 
? year and local long-term averages for HDD and CDD for 

■■"^ . comparison puifposes. jj?*^r 

ACTIVITY! , Involve students In calculating the heating degree days 
^ for a'irevere winter tqonth In Columbus, Ohio as recorded 
. • In the data precented on the following page. Secure 

data from your local weather station fot the same*month. 
s ' ./ and compare. - 
■ • • ■ ' • - ■ ' ^ / 

. k class or small gi^oup of students may undertake to 
• k^ep running. records of lh)D and CDD over a period of 
\ . several months using data from their own thermometers 
- or from' the local' weather station. ' 

^ the following list are the high, low and average 
. temperatures (rounded) for February 1978. These v 
temperatures were recorded at the Port Columbus 
U#S. Weather Bureau Station. > * 
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PURPOSE: 



LEVEL; 

■ •'< 

SUBJECT: 
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To draiii^tlze: the enorxDous amount of gasoline used by 
'American laotorlsts. f . i r, 

Elementary-Junior High School 

Mathematics 



CONCEPT: 



ACTIVITY: 



Presently, most of our energy requirements are met 
through using, fossil fuels. Howevei:^,^ there are other 
alternative sources of energy such as solaf, wind, 
fission, fusion, hydrogen, hydro, and geotKermal which 
loust be con8)[dered and developed. i _ 

Secure from the school custodian a 42-galfon barrel ox 
have someone as an art project make a profile of a 
barrel to be displayed on a classroom wall. On the 
barrel or paper facsimile show .the, percent of oil used 
to inak^ gasoline, . jet fuelj' and other products depicted 
on the' drawing below.. « - 

' Ask eaich child, as a homework asslgxjment, to bring to 
class thfe actual mileage on. the sj/eedometers of their 
family car(s) . Ask, also, that a parent estimate the' 
average ^mlles per gallon *f or thecar(jS). (If the 
mileage Can't be estimated readily^ use '15 mpg which 
is slightly better than the national average.) 

Using the data brought to class, have each child calcu- 
late the number of gallons of . gasoline, that have been 
« burned in his family' car (s) . How many barrels, of crude 
oil were needed to produce that . amount of gasoline? 
How many gallons of gasoline and barrels of oil have 
been- used in the total class' family cars? 

If every classroom in the school used gasoline at the 
same rate how much has been used by the entire sphool? 

What, if anything,- is being dor\e by some families to 
; curtail gasoline consumption? 



WHEIRC: OIL GOES 
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investigate the ioiportian'ce of individtiaL gasoline 
savings* , * 

Elementary-Junior High Schooler 
MatKeodtics^ ' \, * ' . 

''The production, distribution, and use of energy have 
environinental, political,, social, and economic conse- ' 
quences. / \ < . 

' . ' • ■ i ' ■' ■ _ . / - ' - " - • " . ' ' 

' Tips For Energy- Savers . ' Federal Energy Administration, 
Washington, »;DC 20461^, U.S. Government Printing Office, 

1975. - 0-586-806. - ^ • 

* , -t ■ , ■ ,^ 

Share with your class the following information: ' 

' !?here are more than 100 million registered automobiles 
ill* the U.S.'^ A typical car, with ah average fuel econ- 
^ pmy of less than 13.7 miles-per-gallon^ trave).s about 
ibyOOO miles each year— and consumes i/iell over, 700 
- gallons of gasoline. ' V . 

- ' ... ^ ■ ' ■ ■ . . \\ . . ' 

Altogether, these autoibobiles cpnsume some 70 tirUllion 
gallons of gasoline each year — or about 14' percent of ~^ 
all the energy used in the United States, almost three- 
quarters of all gasoline used and "28 p^rc^lh: of all 
petroleum. ' - . 

The inqportance of individual gasoline savings cannot 
be overemphasized « If, for example'^ the fuel consump-r 
tlon of the average car were reduced just 15 percent 
through fewer dally trips, better driving practices, 
and better maintenance, the nation's consumption of 
petroleumVwould^fall by over 680,000 barrels per day, 
or about 4: percent of demand. 

If every automobile, consumed one less gs^llon of gasoline 
a week^ (an average of about 13 miles of ^iriving) , the 
Nation would save about 5.2 billion gallons a year, or 
about 7 percent t)f the total passenger car demand for 
gasoline. -Survey your students to ascertain the -number 
of car 9^ in each 'family. . 

Calculate the number of gallons of gasoline .that could 
be saved by ^your students* families per year if each 
driver consumed one less gallon of gasoline each wee^. 

Using tlie current cost 'of gasoline per gallon, calculate 
'the amount of money that your class* families could save. 



PURPOSE: 

LEVEL: 
SUBJECT: 
CONCEPT: . 

REFERENCE: 
ACTIVITY: 



To estimate the amount 0;f . gasoline used, to transport $ 
students to and from schools in your.dlstrlct,? - 



Eleinen.tary-J.unlor Hljgh School ; 
Mathematics ' . ' - : . * 



Energy, Itf product lon> use^ arid cbnsei^^ratlon are * 
essential. In the maintenance of cur (Society as we know ^ 

it. . .. ' • ■ '■' ■ . . ■ 

' ■ s . • . . . ' 

Lee County Energy Action Cards , Lee County Schools^ 
Port Myers, Florida, 1976.^ SE 024 758. 

Set tip a, class Intervlei? with your school systeilPs trans- 
portation supervisor or your school principal to flnd'^ 
out:-. • v^i, ^ ^ • ^ ' ■;. 

1) How many school buses are used daily- / 

2) Nunber of miles each bus goes per day. 

3) . How many gallons of gas each bus uses, each day. 

4) Average dally number of* students that tide the 
bus to and from school. ■ ^ 

5) Nuii2>er of walking students per day. m ' 

6) Average number of students in daily attendance 
in your district. • * ' 

7) Number of days per year school is in s6ssl9n. 

J .. . ^ . : \ . . ■ . .. \ 

Using the information (Obtained froin the interview, assign 
.students the following mathemiatics problems: 

,1)* Calculate miles per fallen for each bus, 

2) Calculate gallons of gas used by school buses per 

year for your district . ' 
"3) Add the number of walking students tq busing. 

students and subtract, from average school attendanc 
Figure the average daily number of students using 
private transportat±pn to get tp school.- 

4) Figure the average percentage of students using 
the school bus service; . 

5) How many gallons of gasoline does it ^take to bus 
each, students per day? « ' 

6) How many gallons of gasoline does it. take to bus 
each student per year? ' * 
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PURPOSE: 

LEVEL: 

SUBJECTS: 

CONCEPT: 
ACTIVITY: 



To detertrf-ne .f!|el efficiency of students' family cars, 
^lementary-Junior High Sch6oI 
KatKematics ' 

Social Studies , - 

The production, distribution, and use of energy have 
environmenltal, political, social;^ anc^* economic conse-- 
quences. -r * ^ ^ " 

1. Plait with the class to get parentaj^ ^pooperation in . ' 
determining miles per gallon obtained by family cars 
during a common period of time ;3uch as Saturday morn- 
ing to Saturday morning (one week). Plan, if 
possible, fqr^^ children to accompany parents to the 

. gasoline station 'and record initial mileage, gallons 
needed* to fill* the tank, the second time, \ and final'-^ 
.mileage. Ask stt|dents (with parental help if needed) 
to calculate miles per gallpn. ^ 
'-.^ - ' '''■.>'..■ ■ 

2. When data are brought to class the following Monday->>, 
organize it into-ja matrix under headings such as sub- 
compact^ compact^ full size,;, station-wagon and/or 
other categories deemed appropriate (such as engine 
size or vehicle weight) . - J 

- , . -» , • ■ ' ■■-■/■ 

What kinds of cars were most efficient? Why? ^Uas 
t&Ls a good experiment? How could it have been 
Improved? (Whose father or mother gets the best 
Mlcage? .The worst? Why? Is it a good idea for 
the EPA t6 report to the^public the results of their 
mileage tests on new ^cars? T^at kind of car will 
pupils buy ;XJ[hen they get old enough? 

/ ' * ' ' ' '^^ 

2. A. Keep^a log of all trips made by automobile for' 



two weeks. 



B. 



C. 



D. 



Separate list into those whichcould have been 
eliminated by using the telephone, those which 
.weffe within walking distance, "those which would 
:'^have been very difficult to walk, and those 
which %fere impossible' to walk. 

L ^ ' y - - ^ ^- - 

For a tyo-week period can you cut down on. the 
trips 'within walking distance? 

How much 'gasoline was used in the two-week 
period? Calculate, the number of gallon^, the 
cost per gallon and the total cost of fuel. 



E.-,. Combine, lists for' the classroom. 



Outline ^he advantages of walking' short dis- 
tances rather than .driving (energy conserva- 
tion/ parking, risk of accident, pollution, 
exercise, social aspects, environmental 
appreciation, economy, e^.X List the disad- 
vantages (time consucdng, inconvenience, small, 
children at home, etc.). 

Do the same for yariousc' means of public trans 
portation, » 



To visualize differences in population, energy consump- 
tloriy aad per capita energy consumption for geographicial 
regions of the world. 



Elementary-Junior High School 

Mathiematics 
Social Studies V 



The production., distribution, and use of energy have 
environmental,^ political, social, and economic conse- 
quences. > 

Robert L.. Steiner, Science Educator, Ohio State University 

Although, a table of nunbers can accurately present data, 
it is often difficult for a non-abstract reasoning indi- 
vidual to develop an understanding and appreciation for ' 
what is indicated by the data. ' 

This activity is designed to help students pictorially . 
represent^and compare data fot" geographical regions of 
the world. Students with mathematical facility could 
develop their own methods for presenting the data, but 
for many students the activity will probably work best if 
the data and scale are given to them. The Important 
idea which the student must grasp is that the area of 
each circle is representative of the data for the geo- 
graphical region.. cThis activity :can be* done individually, 
*ut probably will be more successful if done in groups. 

The table on page 37 contains data for regional 
and \?orld population, energy consumption, and per capita 
energy consuii5)tion. This data have been used to determine 
the radii of circles for each piece of data so that the'^ 
area of the circle^ is proportional to the data it repre- 
sents. (Remember the area of a circle is proportional to 
the radius squared.) The value of the radius (r) of the. 
world data is arbitrary aild'^can be set according to 
criteria such as availability of paper- size. Setting 
the radius of . the world population, energy 'cbhsumption 
and per capita energy consumption the same s6 that the. 
circles have identical areas seems to be" the best proce- 
dure. The activity can be highlighted using coloured paper 
-one color for population, another, for energy consumption 
and a third for per capita energy consumption. * - 

The circles representing geographical populations should; 
be arranged in a row with the corresponding geographical 
energy consumption circles arranged in a row below the 
population circles. Afjter the students have had an oppor- 
tunity to examine and conq>are the population and energy 
consumption and hopefully develop some feeling for per 
capita energy consumption, the circles representing the 



geographical per capita energy consumption should he 
placed in a roW below the corresponding population and 
energy consumption^ circles, . ' 

*' ' * ■ • i' •* 

Before and/or after the appropriate circles are drawn 
and displayed questions such ''as the following may be 
discussed: Does every geographical region or indi- 
vidual use, on the average, ab'out the same amount of 
cnetgy? What factors help determine how much energy 
a country and/or individual uses? In what countries 
would ycm expect the/ most energy to be used? Why? 
What will happen as all countries use and /or demand more 
energy? 
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- PURPOSE: 
^-^ LEVEL: ' .. 
SUBJECTS: 

<, * QONCEPT: 

REFERENCE: 
ACTIVITY: 



To Investigate Indlyldual family energy consumption • ' v 
VElementiry - Junibr High School 

Mathematics . - . . 

Social Studies * 

The productioh, distribution, and use of energy have 
environmental, political * social, and ecotlpinic: cpnse- 
''.^uences* . '* '7': ' *' ^-''-'^^ ■ 

Robert L, Steiner, Associa{:e Professor, Sc/ienpe/Mathematics 
Edijcation, The Ohio State Univetsity, Colunbus; Ohio. 

Have' studeint^i^e^^ family's' consumption bf 

electricity, natural gas o|: fuel oil, and gasoline for 
the past year, - If the family does nof have past records 
^ay^ilabie, .it is possible to get these- from the utility ^^'^^ 
cp^anies, ' Gasoline estimates can be made from the ' 
number of iiiles driven the previous yearj divided by the 
approxima^te nuxnber of miles per gallon obtained for the 
family autdWbileCs) . 

Students should compare the, energy coiisumptioti for the 
different; energy sources on a month-to-month basis. 
Different family's utility -bills should be compared* 
with differences and similarities discussed and t^ta- 
tively accounted for, - \ 

Ask the sf^Tdents to compare this year's utility bills 
with last .iiar'sZ-'on a month-by-mpnth basis/and account 
for differences, or similarities. : A calculation of cost 
per energy unit for this year compared to last year 
should also bie made. 

Have students read .and record the family electric K^H 
meter and natural gas meters They should read the meters 
again exactly one week later. This provides base Ifne 
data on family energy cohsumptibn. Based on what the 
students have read and learned about methods of individual 
energy^ conservation, ask the student and his family to 
make a concerjted effort to conserve electricity and 

\natural gas during the next week's period of^ time. At 
exactly the same timis of day one week later, the students . 
should read the meters again and compare the aniount of 
energy /used during the one-week intervals, one of normal 
consunption and the one of a concerted conservation 
effort, "Students should be cautioned to take into account 
lar^e. differences iti outside temperature or weather pr 

. absence from the home as they make the comparison. 



0 *Some families may consider this an infringement of privacy, so 
this data and activity should be strictly voluntary. 



■ '&pi^ jb^th ..elec- ' ' 

rC mieit%^ could save oyer a year 's j^J: 

i p j>«±od|of they [ continued thiBir " conservation 
■ i^ their 
y fanilly's cdst for each energy 

\»ource>i; ; ''^ -f- , 
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ERIC 



SUBJECT; : 
bONCEPT: 

, ' ' ; r 

REFERENCE: 



ACTIVITY: 



To! sense distance and time Involved In ' transporting 




Elepentary- Junior High School 
Social Studies ^^: ' 

Energy,' l^ P^P^^ conservation are 

. essential In the maintenance of our society as; we 

know■^lt.,;^^ .. !*' ' ' .,^ 

Energy . Pennsylvania's Energy Currlcid for the Middle 
Gradfis , Pennsyl^vanla Depar.tment of Education, Harrisburg, 
EA 17126. SE 025 380. , > 

. with the aid of a map. Indicate that natural gas Is 
- transported long distances by pipe lines. The gas Is 
• pushed along at abvOut- 15 1^ would 
gas that is produced in Aiiarll^^ .Texas oft Friday 
morniftg reath PlidladelpM 
the maze' below, to find out. ; 
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PURPOSE:. ;Toje3camine relationships between recreational activities 

and: energy.^ usages . : ■ .^^ .* ■ 

LEVEL: Elejnc^ > . 

SUBJECT: Social Studies : ^ ; 

•CONCEPT: The production, distribution, and use of energy have 

environmental , political social , and economic cpnse- 

_ . V ^ quencei?,';'. ■ '..■'■■'■''^ 

ACTIVITY: Engage the chil actlvi- 

' ties nbst popular in 
, the cpnmimityc': Th list^will likeiy incltide such things 
afli yacatiori travel^- bicyc^ hiking, reading^ : playing 
ball,: swimdng, attendiag s^^^ ride 
in the family autombb lie, listenin'fe to the radio or 
records, watching televisioni and so forth* • 

. After the list has been developed on the challd>oard, ask 
the children to delete the activities that require elec- 
' tricity pf use of the family automobilev Since persons 
living In colonial America' did not have access to elec- 
tricity or; to automotive' trahsportLatlon, thieir recrea- 
v tlonal pattgrTV' of activities was far different from ours 
today,. 



Develop a list of "colonial* time" popular recreatioite. 
How many of them are still possible today? How many are 
popular today? Are. increasing energy costs changing 
pupil's recreational habits? What changes are likely 
In the years ahead? 



ERIC 
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PURPOSE: w To become more aware of ener]^ usTfj^dftfe*; package consumer 

, ' gpods, \ . ^' v:.;>;v,:.; -t;-*'^ ' f|> • ' ^ • ... 

LEVEL: V Elementary- Junior High School 

SUBJECTf ^ ^ ^ , ; S^^ : , : 

OONCEPT: Th^ distribution, and use of energy h^ve 

> environmental/ j>olitiC£^ conse-r 

• quences,- . . . -....^-^ , ■: ' ' V v ' , . 

ACTIVITY: Develop on the chalkboard with inpuV^frpm the pupils; 

a list of all the packaging materials that come int 
* - ' , their homes dur jbng typical weiet^ shopping. The list 

' , wj^JJ^ certainly contain pap^^ 

glass/ plastic, and possibly aluminum. Often two or 
• more siAstanced will be^^^ u^ 

duct such as toothpaste,: , - , * 

Ask selected children to find out the natural resources/ 
and energy needed to produce various packaging materials* 
Ask ah individual or small group, of pu^ to interview 
a siiperinarket manager to see if he believes tha^ 
materials sold in his store might be "overpackaged." 

Discuss what, if anything, can be done to save energy in 
. this aspect of our distribution .system.. 



ERIC 



To exaffllneVrelatlonshlps between lifestyles and energy, 
iisage. *• 

Elementary-'Jtmlor High School 
Social Studies 

The production, distribution, and use of energy have 
environmental, political, social, and economic conse- 
quences. s j ' " . 

Oklahoma Energy Awareness Education, Energy Education > 
Activities, Grades 4-12 , Oklahoma State Department of ■; 
Education, Oklahoma City, 1977. ED 1^3 826. ^.-^l^'^ ' 

Ask students to interview someone who is old enough.^ :to> . . 
remeniber what life was like before the days of great 
usage of oil and natural gas. (A grandparent or" elderly 
4^ghbor will likely be very" pleased to be asked.)' 
Ask questions; such as those below and. others that indi- 
vidual students can think of. Ask students to record 
responses; for subsequent reporting and class discussion. 

As final questions, ask the pejrson being interviewed to 
Indicate how he finds life niore enjoyable now as a 
..result of much greater use of energy. In what ways 
does he like "the good old days" better? 

A f in^ phase of the^Tacttvity might be to ask each 
student to write briefly on what he or ishe believes 

would be an "idealmlx" of old and new lifestyles. 

■. *• ■ 

k ' * ■. 

1« What kind of lights did you use in your home? 

How was it heated? 



2. What fabrics were clothes made of? Was clothing 
harder or easier to take c^^e bf?_ - - " . • " 

3. What sort of washing machine did yoa have? 

4. What kind of stove (and what kind- of fuel) did'your 
family use for^cooking? - . . . ' 

5. Did you have a refrigerator? What kind?^ . 

How did you keep your food fresh? 

6. How was food packaged when it came from the store? 
What did milk come in? 

7. What sort of soap did you use? Did it clean as well 
as the cleaners we have now? 



How was your water heated for bathing and laundry? 



9. Did your family have a car? 



If not j how 



did you travel? you get to school? 



10. Did you have a radio? What did It iobk like? 
■ • '''■■■> ' • Did you go to the movies? 



11. What klp^^ of Entertainment did ydii enjoy? 



r 
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PURPOSE: 



?soBj^rrs: 

CONCEPT: 

\ ■ 'I . ■ 

?[ERENCB: 



jiCTIV^I^ 



t To exasnlne major tK^es and sources of, energy 

■ ■ *■ /.■■■i*''^'- ' '■ ' ' ■ ' ■ '. . : • ■ 

'Science-. !: : ^;. ■ ■ ^ • ' " 

V EiiiBrgy, its production, use, and conservation are 
essential , In tlie maltttenance of our society as we 

. know it. \ ' ' ■ • - 1 

OfclahomaEneri^ Awareness Education, Energy Education 
^ Ac t Ivl t les , Grades 4-12 , Oklahoma Department of Educa- 
: tlon, Oklahoma City, 1977^. EDa53 820.' * K 

/ Present , to the cl the two 

^graphs' and accompany 1 shown below* 'After 

students have answered the questions Individually, 
^- , enj^age the jPlciss In ^ discussion of what Individurfis 
•'^and «^hools can do to conserve energy. " > I . j 



WHSRE WE GEi OUR ENERGY HOW WE USE IT^ 



Graph A d lyldes our * energy 
Use Into four groups. In what 
group: jlo we, use the most 
energy? industry ^ i^t ranks 
second? transportatich ; 
what ways do you use enerj^ In 
each of these two groups?- 
What group (s) glv^s you the 
laost opportunity tg cut. 'down 
on your energy consumption? 

Which groups use energy when 
you do each of the following? 
Check the^box or boxes In the 
appropriat (B coluptns^ 



Gra^ A 




EKLC 



FEA,' The Energy ^ Challenge > 52 





Indus- 
try* 


Trans poi>- 
tatlon * 


Commei>- 
clal 


Residen- 
tial ^ 


1. Take a hot bath 










2. Drive to a ham- 
burger stand 


* 








3. Fly In an airplane 










^. Switch on air 
conditioning 










5. Buy a new base- 
ball 








Q 


6. Ride a school bus 











(cont,) 



> 



Indus- 
try* 



Transpoi?-: 
tatlon 



Coinniei>- 
ciar 



Residen- 
tial 



7. Blow dry your 

- hair, at home >t i 



8. Buy a frozen pizza I 



9^VRlde a iDot6r bike 



10 Manufacture a 
V • inotor bike 



, ^Every item tha 



^heoked vender ^^Indvajry^'. ^ 



inoludeQ' a prodidot could also be 



Graph B 




prtaph B shows'fiye primary sources of energy. These 
^^five sources supply Americans with most of their enepgy. 
They light\ and heat the buildings in which we live, wotk 
and play. T^ey fuel our vehicles.. They run /the machines^ 
that work for us and manufacture and process the goods 
we use and the foods we eat. Look at Graph B and answer 
these questions.] 



oil 




Whajt energy source do we use most?^ ^ 

ich' do ^e |use mostly ifor heating our homes? natia^l gas 

.t :energy [source provides most of the fuel for our, 
transpoptation? ' > ' oil y 

coal ' 



yniich one mkkes^ t^^ our electricity? 

What is a possible .reason why we use so little hydro- 
electric (energy? not very much falling water 

Why is electricity not shown on ttil^ chart? 

\. it is a secondary source 



To deiDaonstrate Importance of electrlqlty In our 

. daily '^Hves^'S;,-; : / % ! ' 

Elanentary-Junlor Blgh Schoof , ^ " ^ 

Social Studleis < . . 

Science; ■ ' . ' ' •. . , ■ 

Energy ^ Its production, use, and cptiservatlon are essen- 
tial In the maintenance of our society as we icnow It., 

Networks: How Energy Links People, Gopds and Services * 
National Science Teachers* Associa tion-, prepared for U.S. , 
Department of Energy.,, Edu<iatlonai Programs 'Ulvlslon, r 
Tcchnleai^^ Of flee, -P^b. Box 62,; Oak Ridge,, 

TN 37830, and Lee County Energy Action Card's • ' Lee County 
jSchboisi Fort Ityers, SE 024 -^58,. , 

Read or distribute to your class the following sunmary 
. of the New- York. City Blackout included in the National" 
Science Teachers' Association document cited above. ' 




New York City Biackout, July 13, 1577 

•^ew York City stopped at about 9:30 on a hot summer 
•night. The- television screen went blank. ^ And flights 
Vent out all over th^q^ gi^nt city. Ovjer ^.n the amuse- 
meht park the 'bonder Whee.V * stopped with people at' 
the top» It took a long time for worTcmen tp crartk the 
wonder wheel down by hand and let the frightened people 
gets on the ground again. . ^ 

^Trains stopped runnings Airports cl6sed down. All. 
.airplanes had to, go to airports in Newark,. New Jersey 
of Philadelphia^ Pennsylvania where the lights were 



still on. TRere were no inore red and green traffic , 
li'ghts. It became so dangeroiu'. to drive with traffic 
'Agoing in every direction that some people left their 
cars and began theit long trip home on fobt. Other 
people had to walk home in the dark when" the; subways 
and the in-city 'electric trains had ho more electric 
power. ; When the people got-4:o their apartment build- 
ings, they found they had to walk up to their apart-, , 
ments using tho stairs. The. elevators didn't work 
either!. Inside, the' apartment air was^hot and stuffy 
because' fans and air conditioners quit/ running. People 
opened their windows to get some air skid shook f. heir 
head^s in amazement at the da'rkness all around. ,,Some 
people' laughed at the darkness, but most grew very 
worried. All of a sudden the neighborhood seemed so 
different So many dark places. What if they should 
get ^ick? \Who codld help them, if the lights went out 

in the/hospital? 

. ♦ • 

"As a matter of fact, in Bellevue Hospital, t-he city's 
largest hospital, doctors comp^-eted knee surgery on 
a patient by candlelight. And candles '"^burned in 
nearly' every room of the giant: hospital.^ 

"They were used in theatres and restaurants,' too. But 
in, some places ' there wace tio candles that could be 
lighted. The actors and the audience had to leave 
dark theatres and go out "into the dark streets.- 

0 . , ■ ^ . / . .. 

'"•what's wrong?' everyone asked everyone else. 

"What went wrong Was caused by lightning. During an 
electrical storm — which means lots of thunder and 
ligHtiilng— way over in Westchester County, lightning 
hit important Jpower lines. These power lines 
connected the major power plant and the smaller power 
plants 'around New York. These power plants shared 
the electrical system. 

"The. lightning hit a large transformer near the Nuclear 
Geneirating Plant, starting a fire. The. fire caused 
the transformer to explode and the nuclear power-plant 
; had^to shut down. Engiiieers tried to get poweiir from 
the substation to' get the electricity to run the city, 
but- they overloaded the* system.. The whole electrical 
system broke down, and blacked out a city of 10 million 
people.' ' 

"when the electrical system didn't work. New York 
. didn'et work.** . ^ ' -"^ • . 

^ , ' " ' . ^ . ^ ' * 

Discuss some of the problems that were. created by the 
loss «of electricity. Dii;cuss with your class howy6ur 
school routine would 'be affected if you lost the 



electricity for one hour; i.e., no l?.ght (this would' 
*<;reate a problem- in restrooms and showers, etc., or 
any room without window lighting), no clock, no bells, 
no P.A, system, no. ventilation, no heat, etc, 

De4^ign a **Blackout" plan for your school, Diiscuss 
with your principal the feasibility of turning off the 
power for one hour to create a "do-it-yourself" black- 

» out, ' i . ' . ; ■.;* 

■ " * e ' I ■ . ' 'i''V-'.' . ' . • ,. V 

' Develop ,^nd test a plan to reduce the amount and Tength 
of time you use artificial lights in your' school. 
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PURPOSE: 



LEVEL : 
SUBJECTS: 

CONCEPT: 
ACTIVITY: 



' To Simulate an envirbmnental impact statement by 
studying the energy usage ^of a family member. 

Elementary-Junior High School 

Science ^ 
Social Studies- 

'The production,, distribution, and use of energy have 
environmental, political, social, and economic cons e- 
^quences. 



Ask each student to select one family member to study 
his/her energy usage. Suggest they record every energy 
use by their chosen subject for one-half hour each week- 
day ahd one hour a day on the weekend . for one week. , 
Instruct them to observe each energy use to determine 
whether it was 'idlse or wasteful; i.e., upon vacating a 
room were .lights, T. v., etc. turned' of f? Did subject 
know what he/she wanted from the r^efrigerator prior to 
opening the door or d^Ld he/she stand with the door open- 
ing while decidinig what was wanted? Did subject take a 
bath or ^shower? (Showers use less energy.) Did subject 
close outside doors tightlywhen entering or leaving the 
house? ' ' 

■■|) . ** - ■ ■ . 

. s ' . ■ , '■ , 

The following chart example may prove helpful to students 
as they collect data: 

Example Chart 
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Subject: *Mbther * 
Day: '*Mbnday 

Time: v From *4:30 P.M. to *5:00.P:M. 


Energy Use 


Wise 


Wasteful 


Comments 


l.*Turned kitchen 
light on to peel 
potatoes for dinner 






*Tumed off light 
when leftikitchen 


2.*Took brother to 

• 

football practice 
in car 






*Brother could 
walk the 3 blocks 


3.*0pened & shut door 
tightly when leav- 
ing the house 






*No excessive 
heat loss to home 


4. *S topped for gaso- 
line on way home 
from taking brother 




• . • ■' " ■ 


*Did not make 
extra trip in ' 
car 



At the end of the data collecting , week, ask each student 
to share their findings. Evaluate as to whether each 
subject was generally energy ''wise" or •'wasteful". 



PURPQSiE: To examine how life styles have changed as a result 

of increased high energy technology, 

LEVEL: / Elementary-Junior Hl^ School - ,^ 

SUBJECTS: Social Studies . \ ' ^ 

Langukjge Arts' 

CONCEPT: * The production, distribution, and use of energy have 
environmental, political, social, and economic conse- 
• quesices.. . . ■ ' ■ .•• 

REFERENCE: / Transportatiotf and -the City, Grades 8, 9 . Ititerdis- 
•"clplinary Student/Teacher Materials in Energy, the 
^ Environment i -^Mid the Economy. National Science Teachers 
Association, 1742 Connecticut Avenue, NW, Washington, 
DC 20009. 

■ .■" -' • ' ^ *,i ■ , ' -I 

- ' ''^ 

' ACTIVITY: - . interview someone who is old enough ( grandparents y if 
" available, would be ideal)*, to remember what life was ' 
. / lik^ before the days of ^many automobiles, -high techr- 
nology, >,piastlc, electirortlc games, television; and 
• ^ multiple^electrical appliancies. Ask this person the 
questions on theses pages and others ybii may; think of . 

1. How did you heat your home? • . . 

V What kind of " fuel did you use for c6o^ing? 



2. Wh^ did a workweek consist of in days and hours? 



3. How did you get to work? 
^ To school? 



Did your family own a car? If so', do you 

rem^iAer the name of your family's first car? ^ 
^ ■ ■ , ^ How much did it Cost? 

4. What kinds of entertainment did you j|*J3oy? 



5. What was- clothing made of? 
How was it kept clean? 



What kind of ^ laundi^y machine did you have? 

How did you heat the water? ^ ' ■ 

What ^werie soaps like? ""T^y^^ 
Hbw did you dry clothes? - 



6. What were the eating facilities* like in your school? 



The bathrooms'! 



What did you have for school supplies? 



5S. 

f ' 'x 



7, Today^ plastics are used so much in packaging. 
What did you use? 
Was nilk delivered? . 

' How did you keiep food from spoiling? ■ 

' . ■ , " '.'■•^ . ■ ' ■ ' ■■■■ ' . - ■ .■ 

8, ^ What was your home lighted by? • ':• ' • ' 

9, Did your f mnily go on vacation? • 
If so » how did they get there? ^ 

10. What were roads like :^hen? 

11. What happened to your old schoolhouse? - . . ' . ... 

How did your school change with thie coming of school 
buses? ■■ ■ — ' . ■ •'•'••^ . ' . -■ 

12. How do you think: the ^car changed things in your town 
(or city)? ' 



To investigate energy saving vacation suggestions, 

Elementary-Juhibr High School 

Social Studies 
Language Arts 

CONCEPT:' The production, distribution^ and use of energy have 

environmental, political, social,^ and economic conse-/f . • 
quences. 

REFERENCE: Tips for Energy Savers , Federal Energy Administration, 
Washington, DC, Publication FEA/D-77/212. 

ACTIVITY: Ask stud'ents to write a summary report of their last 

family vacation. T^ere did they go? What d^Ld they see 
> that they remember? What unusual activities were avail- 

able at the vacation site? How many miles did they, 
travel? - - 

■ " "\-\ ^ . ^' . . ' • . 

When some of these reports are read (poissibly orally to 
the class), it will become apparent that some families 
, traveled extensiv^y during their two or t-hree-week vaca- 
tion time. 

Present to the tlass the following tips to save energy 
while taking vacations from , the reference cited. above. 

• Vacation at home this year, ^ . * 
Discover nearby attractions, ' 

. ••Choose a hotel or campground close to where you live i 
A nearby hotel or campground often can provide as 
complete and happy a change from -l/utine as one 
that is hundreds of miles away, 

• Plan to stay in one place if you vacation away from 
home, 'Hopping around" takes, transportation energy, 

• Take* a tralii or a bus inste;ad of the family car. 
Save gasoline and relak/ , 

^ • Rediscover the pleasures of .walking, hiking, and 
bicycling during your vacatibn:' They're the most 
energyrconserying means of transpprtatloij and the^ 
healthiest for most people, 

• Save energy at home if you're going away. Remember 
to ttim off lights, lower iieating tei^'eratures in . 
winter, and turn off air-conditioning in summer. 

Discuss the suggestions. Would it be possible to have 
a gre^t vacation if a family followed one or more of 
the Ideas? Which ones? \ 



FURPOSEi 

LEVEL:. 

iSUBJECTiS: 





Ptnalljr aSk that pttplli^ review tlje suggestions ; with 
their parents. Aslc each pu^^^ tcr report briefly, in 
writing^; p^ 



Tovflnd if the demands- b^ing made of the public to 
duccessfully deal with the energy crisiis are in oppo* 
9iti<m to the desi of the 

general; public. - " : 

Elementary-Jixnior High School 

Social: Studies 
Language Arts 

Energy, its pfodiictlon, use, and^conservation are 
easentiiu. in the maintenance of our society as ve 
■'know ;it'.':'^-'-' ■ . .. 

Oklahoma ^Energy Awareness Educaticn, Energy .Education 
Activities^ Grades 4-12 , Oklahoma State Department ,of , 
Education, Oklahoma City, -1977. ED 153 820. 

Have students use questions such as the following to 
survey their friends, business people, and leaders in 
the coBmruhity concerning their 'desirea, needs, atid 
aspiratibns. Have the class discuss their findings 
to see. if they are consistent with the existing needs 
of society to deal effectively with the energy crisis. 

1. Do they plan to *buy a new automobile in the near 
future? Why or why not? What are the qualities 
they are lopkii^g for in a vehicle? What is their, 
use for the vehicle? * ■ ^ : »; 

2. What appliances do they plan to purchase? Do they 
feel these appliances are necessary? What appli- 

, ances do the^ have in the home that they consider 
inqiortanfc to their lifestyle? Ascertain type of 
^ appliance— refrigerator (self defrosting?,),, television 
(colored? second set?), air conditioners, etc. 

3. What are their vacation plans for the year? , \ 

4. What do they consider a comfortable temperature in 
the home? (During /the winter, summer?) Do they 
attempt to maintain this temperature? 

'5. How much driving do they do each month? Where do 
they drive? (Consider all' meipbers of the family.) 



Do they participate in car pools or use 
transportation? 



public 



.6. Do they have an automatic washer and dryer? How 
often do they use these appliances? 



Students might also ksk the people being Interviewed 
a series of questions concerning the use of energy 
, vhich Indlca^Ce how they view! the energy crisis. 

, ., . ' - - . 

1. Hove you reduced thft amount of gasoline for- 

driving purpoises? Why or why not? * 

* ■•■■■-■.-,.•■.'*♦ ■ .■ • ■ ' , ■ , ' ' • • 

. ■ ■ -. ,< • • . 

^ 2. Do you turn off lights in the house when they 
are ioiot needed? Why or why not? 

3. Have you lowered the temperature in your home? 
(W^ going to bed? When away? All of the time?) 
Why or why onpt? 

4. Have you attempted to reduce the amount of hot 
water used? 

5. Do. you. think there is a fuel shortage? .Why or why 
-not? 

6. Do you feel utility bills are reasonable? Why 
^ or why not? ^ " - 

7. Do you drive at the legal 55 m.p.h. speed limit? 

After, compiling y present ingy and discussing the find- 
injgs, attempt to draw some concliislons concerning the 
type of information and approach needed to arouse 'the 
public awareness of the problem being considered. / 

1. The inforfoation' obtained, will be roost usefu^^^^^ 
^ \ ^ students can understand the point of view/from 

which the public views the situation. Rble 
playing would be a means of establisliing the 
point of view of those whose beiiavior is in oppo- 
• sit ion to conservation and those who are. convinced 
of t^e need for conserviation. " 

2. The cXass might also consider the type of approach 
they f^eel will be most effective in dealing with 
the energy problem from the information accumulated, 
Would "lecturing" or an authoritative approach be 
useful? Would logical reasoning be successful? 
Would an appeal to humanitarian Interest be 
successful? 



PURPOSE^ 

LEVEL: 
SUBJECT: 
CONCEPT : 

REFERENCE: 
ACTIVITY: 



To identify connbpnly used, things around the home that 
use energy. 

Elementary-Junior High School 
Language Arts . 

Energy is so basic that nothing moves or is accomplished 
without it, 

ENCORE (Energy Conservation Resources for Education), 
Department of Industrial Education, Texas A & M Univer- 
sity, College Station, Texas . 77843, SE 025 401. 

Try to find the words (which are listed below" 
the puz'zle) in the puzzle below. When you find a word,, 
put a circle around it 'And mark the word off the list 
so you will know when .you have found them all. Answer 
the two questions on the next page. 
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Things Around the Home That Use Energy : air- conditioner 
automobile, blender, broiler, clock, dishwasher., dryer, 
edgevp electric range,.^f reezer, gas range, hair dryer. 
Iron, lawn mower, lights, mixer, motorcyc'lG, oven, -Jlfhono 
graphs radio, refrigerator, sewing machine, stereo, . 
television, toaster, vacuum cleaner, washing machine, 
water heater, and fan. ^ 



What encnrgy using devices are around your home that 
were not around your grandparents V home? Your| gr^at- 
grandparents ' home? 
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ENERGY ACTiyiTIES FOR -THE CLASSROOM; VOLUME II • 
^ /;^v . : ^ ELQIENTARY-JUNIOR-SENIOR HIGH SCHOOL . ^ 

' • . ■ - ■ ^ ■ . ' ' . • , 





SUBJECTS: 



tlate energy conservation projects In your school. 



Elementary-Juhior^Senlor jilgh Schooi 

Scieiice\ . ^ •■• • " ■ 

Ilathematlcs . 



CONCEPTr Energy, its ;|5foductloh, use, and conservation are 

. r..y- '^hir . essejatial in thet^mintenance of ; our society as we know 

.V-'- ■ it.. ' , ■'■ , 



REFEREUGE: 



BACKGROUiri): 



Michael Hayfieiai^iPriAfcipal^ Hiiber Ridge Elementary . 
School, Westexvill^^; Ohio. 

IJilfliam J. VorH^^ Mark Twain Elementary 

..School, 

William Ellis, Business Manager, Westerville City Schools 
Westerville, Ohio. . 

yl^he>ris cost of energy has stimulated many public 
school officials to embark on. energy conservation pro- 
/gramsv The following, is an accounting of an energy 
■conservation project in two elementary schools within^ 
y the Sfiime district — one heated by gas; the other, 
■ electrically heated. It is presented to serve as 
an illustration of ways to cut energy costs in a schopl 
building as well as to demonstrate that the difference 
of building structures is a factor in planning energy 
conservation projects. ' r 

- - A ■ ■ ' ■ 

Hul^er Ridge Elementary School is heated with gas wall 
'units* It is a traditional school with 28 classroom 
* unitis off main hallways. Water n±^e? are enclosed * 



Vithln the outside walls, 
each classroom unit. 



There are two windows in 



Mark Twain Elementary School is electricallyNieated and 
cooled. ' It iso an open concept plan with 19 clusters 
surrounding an instructional medid center and -tpe. rest- 
rooms. There are v«».ry few windows*" in* the building. 



Windows in* both schools were checked for cracks in tr 
caulldLng and all wiere repaired. Doors were also;„checked 
to assure that they fit snugly when they were closed. 

It was determined that, the greatest ,^eat loss occurred 
when outside doors were opened. In an effort' to cut 
down the nunber of times the doors were opened, both 
ischools initiated the following procedures:. 

^nly the main door entrance was utilireci. All 
dpors were locked from the inside. ^ 
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V , -^juits Vere posted at the main, door before school, 
;^ and at dlisndssal , times to assure " 

: that the doors were 'closed quickly and tightly, aftier 
V; students en tiered and left thi^ building. Instruct 
tionSs wetc^ 8^ the dgors *only when there 

was a substahtiai group of ^students jready to en^r • 
or leave the building. , 

-Recess schediiles werje adjusted so t^at children 

coming frbm thfi playground were go iiig through . the = * 
- doors atvthe sam^ time othei? groups were going out^ < 
of the building* ' • 

d. • • ^ ^ . , ^ 

Other conservation practices in both ischools included: 
•' " 

" -disconnect itig half of the light hulBs in non- . . 

instructional areas such » as hallways, gymnasiums^ 
bathrooms,. Qtc. 

-turning off the outside lighting, . " 

-slitutting lights off in every room when it was not* . 
in use. , ■ ' . . ^ 

- -unplugging extra appliances , , 

-turning on exhaust fans only when absolutely necessary. 

. ' . - " r» 

The school heated by g^s turned off the heat at 11:00 a.m. 
dally,/ and took advantage of the body heat generated in 
each classroom. Heat was not turned on again until 7:00 
/a.m. This practice necessitated pouring antifreeze iii 
the water pipes to keep them firpm freezing. All classroom 
doors were, kept closed guard against heat loss. 

In the all-electric Ij^uilding it was determined- that- tihe - 
practice of shutting off the Heat at a given time daily 
would not saveo energy siii^ the central heating system 
was designed , to be sensitive to maintaining a constant . 
temperature. -If the hea^'ting system was turned off, the 
building temperature s^ofeldo drop considerably ^ov.ei^ght. 
When the heat was turned back on the next momingV a 
greater amount of ener^ would be atilized to compensate 
for the lower b'uilditJg tempeArature. th^n would be^ saved\ 
by turning off the heat. Thus ,.vin this school the ther- 
mo^stats were loyered/to 65° dui:in'g> the winter" mbnths and? ' 

raised to 70° during' warmer weather . ^ 

* ■ ■ ^..•»^'' # ■ . ■ ■ \ . • - 

Both schools sent notfes home to parents to ask their 
cooperation withvthe conservation pro jects^, and to inform 
them of the location of the main entrance doQr. ^Parents 
'weriB also asked to send a sweater .with each child that ^ 
co^ld;be 'kept^ in the building. / ' 

The school district's business manager estimated these 
conserv^ation practices lowered the energy usage in the 
^gas-heated building by 35 , percent ^nd in the electrically 
controlled building by 20-'25 percent. . ^ . 



ACTIVITY: iShare with yotur class the aboye eneirgyi conservation 

.'•'^ projects.^ Discuss the applicability of these energy- 

slaving practices for your school. 'What Additional 
" things could you do in your school to cut energy costs? 
^ . Draw up an energy conservation plan for yibur school and 

^ , present it to your principal. Perhaps your students 

could actively participate by doing the window caulking 
' , dotfr Eonitorlng. Estimate^ the energy savings by 

''comparing f'befofe''^ and -after" energy CO 
"building. - , 



To examlqe reslden(:lal electrical consuiq>tlon as a 
fi^ctlon of time of day and individual user. ■ 

Elemi^atary- Junior -Senior High School . 

Mathematics 
Science ' 
Social Studies ^ 

The iproduct^on,^^ d^ and use of energy have 

exivir'iiiisiental, political," social, and economic conse- 
'quences 

Robert. Steiner, Faculty of Science and Mathematics 
Educj^tion, The Ohio State Universityy/Columbus, Ohio. 

In brdef^ to. give students a feeling for the phenomenon 
of peak usages of electricity and differences in indi- 
vidual residential cotisumptidn, it is helpful to examine 
consumption patterns. Have students read the individual 
electric kilowatt-hour meters of a half dozen of their 
neighbors on an hourly basis over a 24-hour period. 
Between the .hours of midnight and 6:00 a.m., tlie. total 
consumption could be determined and divided by the 
nuTii«?r of -hours elapsed to get an average hourly usage 
rather than reading the meter durinjj the early morning 
hours. Sach reading should be rounded off to the 
nearest U kilqwatt-hour . (Be «ure that the students 
ask permission of their neighbbrs and explain what, why 
and when they will be doing this meter activity.) Have 
the student^ prepare a table of the data, showing Jxxe 
time of day, meter; reading, ntrmber of KWH's used during 
each 1-hour time interi al, and the cumulative^ nuihber of 
KWH^s used for each neighbor. .Have the students plot, 
on rectilinear graph paper, the cumulative consumption 
\>f ecch of-jthe neighbors as a function of time of day. 
All data can be plotted on the same graph using differ?- 
ent colors or symbols for each neighbor.- Have the ' 
students explain why differing amounts of electricity 
are used by the individual neighbors.- 

■J . . . ^ . 

Have the students determine the to.ta". minjber of KWH's - 
b£ electricity iiisi^d by all the neighbors during each 
of the 1-hour intervals. The studentjsi should prepare 
a bar graph pf^^ the hourly consuri|ttion as a function of 
time of day. A bar graph of all data for all students 
might be. prepared also. 

The following types of questions_^ ; nd issues mtght be 
raised with the students: . » . 

-How did the hourly consumption vary during the 24- 
hour period? 

-How would you account for this variation? 
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^Abbut hov imicK^v^ wo iilpd there be for a city 

of 5Q0,000 people?^^^ ^ 

urr^otild you esqxec industrial and commercial usage 
lpa|:teiTis H b residential usage 

pattem^T . i 

-•What advantages vould there be to the electric 
utilities if consumption of. electricity was con- 
stant throughout the day and night? 

-How could this type of consunq)t ion pattern be 
encouraged? ; " 



-I 
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PURPOSE: To cpcainlne the promise of solar energy. ■» 

LEVEL: ' Elidnratary-Junlor-Senior High School 

SUBJECT: ' /' . 'All; , 

CONCEPT: Presently; inost of pur energy requirements are met through 

using fossil fuels. However^ tUere are other alternative 
/ sources of energy such ias solar, wind , fission*: fusion, 

\ » hydrogen, hydro, and geothermal which must be cbni^idefed 
' and developed. \ 

REFIIIENCE: Solar l^ergy Education Packet for Elementary and Secondary 
' Students . Center for Renewable Resources, 1028 connect i- 
cut Avenue NW, Waslangton^ DC 20036, Telephone v202) A 66- 
6880. $3.75 per copy. / , 

ACTIVITY: Involve.students, teachers, and parents in celebrating ^ 

* SUN DAY. ^Tfte popularity of the first one h^ld bnv May 3, 
• 1978 ^indicates that a desi$nated SUN DAY can be impor- 
tant educational; event: in ehefg^ 

. - . ' Secure a copy of ^the 5^ booklet referenced atove. 

- , - . Review the many ideas a^ select • 

' / . . ^5 those, most' promising to do in your Glassrooms, as a school, 
or a cqnmunltjr.' The booklet contaihis' an e \. 
.[ ^ annotated bibliography that. Identifies many publications 

. {■ . and other sourc"^ of information regarding sol^r energy. 

/ Iitvolve school and, community leaders In designating a 
^ ' week and specif day in May to be the climax of activity^ 

related to solar energy and the energy problem generally.. 
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ENERGY ACtiVITIES' FOR :aHE CLASSROOM; VOLUME . II . 



JUNipR HIGH" SCHOOL .. 



ERIC 



PURPOSE: 

LEVEL:, ;>! 
StnijBCT:, 
CONCEPT: 



REFERENCE: 



ACTIVITY: 



To; dewnstrate understanding of hew ; energy can be 
qiumged from ; one form to another* ^ 



Junior High School 
Science 



Energy; Is a fixed commodity being neither created nor 
destroyed * but , convert ed if rpm orie' form to another • 
the means of conv<&rslon and the by-productis of this 
conversion arje inq^ 

Energy , Pennsylvania 's Energy Curriculum for tihe Middle 
Grades^ Pennsylvania Department of Ecfucatlon, ilarrisburg, 
PA 171 SE 025 3180, ' 

Use an illustration such as the one below as part- of a 
po8t*-tes^ to measureVstudent the bon- 

yertabllity : of energy from one form to another • Ask' 
students to give at least two examples of hov or .where' 
methcmical e^^ tc electrical, electrical 

to mechanical y mechanical to 'heat, best to mechanical, ' 
and; 80 on around the circle and wherever reversible 
arrows are shown . v ' 

Ask. students to . explain with i3evet;al ei^^:''^Je^ fe;r ener>^ 
losses around the circle and across it: l;v!:t^^-ft:>- entrophy; 
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To deinonsurate that heat energy can be cM&ged into 
mechaiilcal energy* v / ^ 

Junior High School " 

Science; 

Energy is a .fixed commodity being nei^irver created nor 
destroyed but converted f rom one fo.;*;xR ;to another. The 
means of conversion and the by-pro dv^ci^; of f^his conver- 
sion are Impprtant. 

Fowlery John (ed.) . Energy^ Engiaas, -i^ ^ t^e Indtistrial 
Revblution; ^ Grades 8-9 . NatioiiatiSc. i^ce. 
Association, ITA^ Connecticut Avenue^ JJ.W^ , Wasffington, 
J)C 20009 : and U. S;/ Department of E^tsrgy ^ ED 153 343. 

Materials Neseded: 

medicine dropper ^ v . sci»soriB 
test tube (attach^ to pencil '4 /1:h eraser 

' i rvtjjpport rod) manila; circles 

bunsen burner ' ' ruler v 

' Stopper (one-hole) hoaq>5i3s 
;:/nei^le ' ■ tJjic&Xe. . 

When a fuel such as gasoline ^r^ ^^^ the chemiaal 

energy is. converted to heat . This heat energy 

Is^ converted to mechanical ex^^^gy of the pistons in 
the engine^ which causes the roi:ation of the flywheel. 
Some of the mec}ianical . \energy is. then used to^^turh the 
generator to convert meahanical energy to . etectrical 
energy. Some of the elect r ical energy is converted to 
tight energy for the headllgfets » ' and hedt energy in the 
cigarette lighter. 

Prepare a series of statements such^ as the following to 
help students identify' energy >y what it does: 

Wtien you- clap your hai^s, you change muscular 
energy to ( motion) and to (sound) . 

Ifiien you are talking, you change (mechanical) 
energy to (sound). \ . 

When striking a match, you conyert (chemical) 
energy to (heat) and to' (light) . 

To demonstrate energy conversion under observable con- 
ditions make aind operate a model of a steam turbine. 
Begin by making the turbine wheel. Use the compass to 
draw a circle five inches in diameter iri the manila 
folder; Ifee the same center for . the compass, and draw „ 
a 1-inch diameter circle inside the larger circle. - 




Place - the th^^ dowa oh the center o f the • y 

tclelyx^ ancl di^ a third clr 

;hej?|thlinb ■;\ ' : • ; ; v' : ■ ^'H^IJ.-': • ^ ' " . ; ■ ^ 

i JBfi^e^thei scisTOrs* to 5^ this small . 

.ii-circle,^^^^ Use the 

ijruler lin^ to the innerT circle: so that ; 

: yov^\h^ circle* dlyidied into eight equal par ts i 

Ciit along the, lines to the drawn inner circle. Next 
behd lialf of each section back along thfe (dotted lines 
In thie diagram (see belpw) • The paper haflyes should ' 
show ri^ht angles. ^ i 

Insert the. needle into the' of a pencil. 
Pliice the paper turbine wheei over /the tip of the 
thimble and set the inside of the: thimble on top of 
the^rieedle* ; . / ■ 




Operating the Turbine ;^ 

Put about X inch of water in a tes t tube and assemble 
the*^ outside of the medicine dropper and insert it 
carefully through the ohe-hole stopper. Insert 'the 
stopper into the! open end of 'the test tube, but don't 
push it in too tightly. Ligb£ the buns eh burner and 
heat the water in the test tube. Answer these ques-^ 
tions: - ' 



^1.-* What changes do you see? 
2. Is energy ^involved in these changes? 



How? 



Hold the pencil- i with th^ thimble top of the turbine 

attached in such' a' way that it turns freely, and 

direct the path of /the/ steam against the paper 
blades of tiie turbine. 
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1. Vhat is happening' to; the J>lades? 

2. Can you explain why this is bappening?. 
'3. Is work being done? How? 
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Ask the students to tell how energy was converted to 
other forms. Ask how these conversions help people. 

Where was energjT^stored?. (In the Qhemiodl energy 
of na€upal gas^ alcohol^ or water.}' ^ 

How was chetoical energy converted? Into what? 
(It was ^converted into heat.) > 

What did" the turbine convert the heat energy into? 
(Mechanical energy.) ■ ' \ . . ^ 

The overall conclusion tiight go something like this: 
You have demonstrated how stored, energy (chemical 
enfergy) in natural gas can be converted intp heat 
and how this heat can be c oriy e^ ted into jnechaiiical 
energy •) Ask: What lise can a turbine be put to? 
(A turbine is a heat engine. . ^It changes heat energy 
into mechanical energy and can turn a generator which 
- Tproduaes jelectrical energy.) 
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To 'conduct an experiment to determine t, -a isulating 
qualities of a variety of insulating matt-!^ials . 

Junior High School 

Science , * 

Energy, its production, use, and conservation are 
essential in the maintenance ot our society as. we 
- know it. 

Steven Altman and Gregory jPasscwitz. Understanding . 
Energy; The 'Challenge of • Totnorrow; A Teachers Guide; ' 
A Pilot 4-H Project; Canfield Area Extension Center, 
Canfleld, Ohiov 44406. 

* . ' . ' • ' '\ - ■ 

Materials Needed: 

"fruit juice cans 
black paint 

ice, cubes ' ' . 

insulating material (cotton balls, styrofoam, 
newspaper, plastic, fiberglass, cloth, etc.) 

Divide the class into groups of 3 or 4. ^ Four groups 
will work as a unit'. Provide each group a fruit juice 
can and insulation material. 

Group l.~No insulating material 

Grbup 2. — Paint outside of can blacU 

Group 3. — Insulating material of measured thickness . 

Group 4. — Different insulator,- same thickness ,as Group 3. 

Other groups choose different insulating material, biit 
with the^same thickness as Group 3. 

After all cans ha'^^e beeil prepared, place an ice cube 1^ 
each one. Place all cans' either in sun or shade. Chdck 
the ice cubes at 15-mlnute\ntervals until the first one 
is melted. Continue to check until all ice cubes are 
melted. Record the time it takes to melt each ;ice cubeT 

Questions ; 

Ir How did the black paint affect the insulating quali- 
ties of the can? 

2. "Which material served as the best insulator? 

3. Which was the poorest? 

4. How can this knowledge be used to conserve bur energy 
supply? 



5« f Should ibullders be required jpb Insula 

15« *^ fHw Insulaoed? 
. • 7«: / What^ of the, conmipu:/ materials used In 

; 8. ; Insidatliig^^ifi^^ of any inaterial ; 

■ -^ V ^I^,iiiea8ured?;\ '■ ,'■•■/.-' * 

'9;^ Do l^the mater used for building hom^^ s'lich as 
I btiqkBy fwoody sid etc.L have any insulating 
value? Xf so, ti^ to find 

10. Where are the places a house might need to be 
sealed to prevent cold, aif from coming in and 
;!Hrarm air ftom escaping? 



To .compare fluorescent an^ l&andescent lighting. ' 
;:Jutxior High Schoor \ * 

■■Science'",..,; 

Mathematics . " ' 

■ ■•. : ■* ■ -'^ ■ ' ' ■ ' . ■ 

Energy Is a fixed 'cbmmodity being neither created nor 
destroyed but converted from one form to another. The 
4neans of conversion and the by-products of this convert 
sion are important. 
■ ,■■'«'• ■ " '■ ■ ' ■ ■ 

Michael Z'amm and Harry C.-'Sammuel. Energy Conservation 
Education; An Action Approach . Council on the Environ- 
ment of Newjyork City, 51 Chambers Street, Room 228, New 

York, NY 10007, 1977. - 

■• ■ ' ' \ ""■ 

I ^. : ' • : ■ , 

Materials Needed: 

► ■ - . ■ * , * ■ « « 

Foot-candle meter* ^ ' 

Appropriate de^k-slze wood or cardboard surface 
40 W* fluorescent light 
200 W* incandescent bulb 

' *W » watt . ' 

Show the class, the. demonstration apparatus. Ask the 
students if they know the names 6f the two different 
types ^ofjtlght bulb^V (Fluorescent and Incandescent.*) ' 

*Fluor escent Lamp — a glass tube coated on the 
inside with a fluorescent substance that gives 
off light when activated. 

*Incandescent Lamp— a lamp in which the 'light 
is produced by a filament of conducting material 
contained in a vacuimi or gas and heateS to 
Incandescence by an electric current. 

What type of bulb is being used for lighting our class- 
room? 

Tell the class that you are going to demonstrate the 
amounts of light produced by fluorescent and incan- 
descent' biilbs on a surface. . ^ 

Using the materials shown in" the -following diagram, 
the students should see that a 40 W jEluorescent bulh 
projects slightly more light on a surf ace at a distance 
of 8 ft. to 9 ft. (about IS^footcandles*) than a 200 W 
incandescent bulb (about 12 footcandles*) . 

*Foot candid — a^ unit for measuritig illumination; 
it is equal to the amount of direct light thrown 
by one International ^candle on^ s^ua^re foot of - ^ 
surface every part of which is one foot away. 
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Fluorescent vs; Incandescent Lighting ^ 



, outlet 



0-£ 



: :'40W- fluorescent light 
^> and fixturre 



outlet 




20017 .Incandescent bulb 
and fixture 



space of 

8 '-a' 





. '.-si:' 



■.y y.'^- /SUREACE 

(vood» c^irdbo^xd, or :soine app'ropria^ 
surface *- pre^etrably not" black or 
white - about desli'-size) , ' 



la)' Window shades should be closed. ; 

r/fi) ~ Fluorescent and incandescent fixtures are required ^ 
- to carry out tl^i dqmonstratiori, p .^v' ' 

*c) Theillght s6ui?ce shoul^^^be direct: ly in front, of 

(at as little' angle as possible) ithe sUT^a^ The 
. distance and angle between the flight soiurce and 
: surface should be consistent for both types of 
^lighting.; ., ... -..y ' ■ . 

a) Footcandle .measurements can also be taken from over- 
head lights that are" already in -place^^^^^ 

e) fcall or write a science: supply^ hpiise t obtain a 
foq!tcandle meter if you do not have;, one in your 
schoor pr laboratory V ' Some;: good ones are Edmund 
'Scientific, Markson, NafcoV Turtox--Cairf3osco, Ward's 
; v Natural Science Establishmient. ^ 
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*f) HgtylcEquivalencies for footcandles 

1 Foptcancile « 1 luibea pet square foot . 

1 Lux. » 1 lumen per square meter ^ 

i tux « 1 meter-candle 

Nuiber of luxes " footcandles x- O Jh . - 

Aslc^ the students which type of buib uses" electricity more 
efficiently and thiis conserves electricity better. (The 
Incandescent b^Xb used 5 times as many i/atts as the 
^uorescent while projecting less flight on a surface.) * 

Are we using thfe most energy-conserving bulbs in our 
* room? If not^, consider mat^vating the cTass to discuss ' 
replacement of incandescent by fluorescent bulbs with . the 
school principal and custodian. 



Hdw Could we. calculate the savings in kilowatt ho lurs that 
occur by .using fluorescent bulbs? Students can eoiaput'e 
the kilowatt hour savings produced by one fluorescent vs, 
one Incandescent bulb^ over tixiie by . using the formtila: 

. ' . . ^ - ■ ' • " t ' ■ ■ , ^^ -^ ■ 

Kilowatt hours ^-^^^^^^^ ^°HIg- 
o- lOOQ "\ " ' 

Subtract the figure, for the fluorescent bulb f rijm the 
figure, -for the incandescent bulb t6 obtain the kilowatt 
hour savings. *rhis can be done for a classroom by 
asdixming that the. usual classroom with incandescent 
light has five 200 W bulbs (1000 W) • ' By replacing, 
each 200 W incandescent bjalb with a 40 W fluorescent, 
we are U3ing 2Q0 W of fluorescent lighting to provide 
the same amount' of surface light. Using *the kilowatt- 
watt foripula,^ the savings can then be tabulated,- In^ . 
adcTltion, fluorescent bulbs last 7 to 10 times longer ^ 
than incandescent bulbs. 

Now, ask your class to count the nuniber of incandescent 
byilbs in the school hallways and pffices and calculate 
the savings in kilowatt-hours if the bulbs veie replaced 
Replaced by fluorescent bulbs. " Savings in terms' • 
of o^ii, coal J _ and money can also be calcu^lated. * \ 
JEf^possible in your particular schoo.l planf, 
motivate the cl^ss to consult the custodian and 
administration and start a« project' to change , * ^ 
from incandescent to fluorescent lighting. Foot- ? . 
candle levels for different rooms and surfaces can be ' 
determined and lighting reduced within standards . Con- 
sult with your custodian ' - " " * ' 

Suggest ^^hat students cotiduct a^ similar project in the ' 
buildings in which they live' and. that ::;hey involve their 
parents, , other teit^ints, and the landlord ^in the project. ' 
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'PURPOSE: 

LEVEL: 
SUBJECTS: 



To figure the ciost of operating a clothes dryer and 
estimate th^ energy: savings If people hung clothes . 
out-of-doors to dry. i 

Junior High School . 

Mathematics . c - . 

Science • ^ 



CONCEPT: 



REFERENCE- 



ACTIVITY: 



The production, distributjLoh, arid use of energy have 
environmental, political, so'cial, and economic conse- 
quences . . . 

Lee County Energy Action Cards * Lee County School, 
Fort Myers, Florida 1976 SE 024 758 and Michael G. 
Mashchak, ''Science Teacher, Lehman High School, Canton, 
Ohio.: 

Students can. calculate the cost of operating appliances 
In their homes when the following iiiformatipn is avail- 
able; the appliance wattage, .the nunb^er of hours it 
operates, and the cost of electricity. 

- ■ ' . * ■« 

Review with the class the def initiohs of the follow-^ 
ing basic electrical terms: volt, amp, watt^ kilowatt, 
and kilowatt-hour (KWH). Then give the class^the , 
following formulas: 

Watts « Amps x Volts. 



KWH 



KWH 



X Volts X Hours of Use 
. ; 1000 watts ' ' 



^ Wattage y Hours 
1000 ,Watts . 



Call the local electric utility to find the average 
cost per KWH for all residential customers « It is' 
-possible to get a mor^ accurate figure by dividing 
the amount of your /electric bill by the number of. 
KWH used during' th6 billing month. 

Operation for theMtest appliances- can be determined 
by multiplying the Klffl by the cost per KWH. 

Example ; A styling hair dryer uses 330 watts arid i 
Its "on" time, is ft hours per month. How many Klffl's 
are iised, and what does it cos to^ operate? 

wattage X hour s. 
1000 watts 



KHH 



330 L 4 1320 



1000 



1000 



= 1.32 KWH 
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Now to^f Irid the cost of oi>eration,, mul.tiply the Kffl 
by^ the cost per Klffl ($.038) This figure should be ' 
substituted by the figure given to you by your local 
electric company, . * 

. " ' ' 

.1.32 X ,038 » 0.05016 

' X ■ . . .. . 

The hair dryer t»yould cost about $,05 to operate for 
one month. " 

With your class, set up an investigation to figure 
approximately how much energy is used by the families 
of your students to dry clothes in an electric clothes 
dryer, . * ^;, 

Ask each student to inquire at home for an, average 
nliiii>er of hours their family uses a clothes dryer 
weekly. Summarize the dryer hours for all families 
in your class. Follow the procedure in the above 
e3caii?)le figuring the niimber of. Klffl's 'U^ the 
cost of dryer operation. Note: A clothes dryer 
uses approximately 50C)0 watts. 

Do a clothes "poll" in your class to find out how 
many families have clothes lines outside. 

From weather records, determine the number of days 
clothes could have* been dried^ outdoors in your 
community and compute this figure into weeks. 

How much energy could be saved if your class' 
families hung clothes out on tl^e line each week 
the sun was sjiining? How much money Kould this 
method of drying clothes have saved? 
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FJRPOSE: 

LEVEL: 
SUBJECTS: 

CONCEPT: 
REFERENCE: 



ACTIVITY: 



To compare energy used In making food containers with 
the energy of food package In. the containers. 

Junior High School 

■ • . . * ■ * 

Mathematics. " ' 

Science ' • * 

The ^production, distribution, and' use ^jgyjen^gy" have 
environmental, political^ social, and /economic conse- 



quences... 



Energy , Food ana You^ — rAn Interdisciplinary Gtrrrlculum 
Guide for secondary schools including ideas and activi- 
ties on global food problems, energy :,and respurce use, 
the U.S. food-^system, and energy-efficient alternative's 
(first draft). Washington State Office of Public Instruc 
tion. Off ice of Environmental Education, Olympia WA 9850J 



Ask students to bring to class a variety of empty food 
containers made of paper, glass, steel, aluminum, and 
plastic. - ' , 

Using information available on .the containers or their 
labels, generally expressed in calories per certain 
weight serving, calculate the energy avallabTe from the 
food in eauh container (one food or '*large" Calorie ; 
equals 3.968 BTU) , 

Weigh each container and use the appropriate, value from 
the table below to calculate the energy used to make the 
^container. 

Energy required to make food packaging material: 



■I 



Paper: 
Glass : 
Steel: 
Aluminum: 
Plastic: 



20,400 BTU/lb or 

.7,628 BTU/lb or 

14,795 BTU/lb or 

98,616 BTU/lb or 

18;544,BTU/lb or 



44.9 BTU/gm 
16.8 BTU/gm 
32.6 BTU/gin 
217.2 BTU/gm 
40.8 BTU/gm 



Compare the amounts of energy, used to make containers 
from different packaging materials with the a'inounts of 
energy, in the packaged fo'od. Is the ratio Vet ter in 
large or- "economy" sized packages rather than the 
smaller size? Which packaging material is most energy- 
efficient? What can be done to sav6 energy in food 
packaging? Why isn't more being done to save energy 
in this aspect of our fo'od distribution system? What, 
if anything, can be done ^y individual shoppers? 



ERIC 



PURPOSE:' 

LEVEL: 
SUBJECT: . 
CONCEPT: 

REFERENCE: 
ACTIVITT: < 



To investigate the pattern of population atid energy 
consumption in the Unijted States (1750-2100) , . 

Junior High School - . 

Mathematics 

The production, distribution, and^ use of energy have^ 
environmental, polifiical, social, and econoadc conse- 
quence^ •> " ^ . 



Robert L,. Steinet, Associate Professor, Science/Mathematics 
.Education, The Ohio St(at« University, Columbus, Ohio. 

Sometimes a logarithmic graph .of exponential grpwth can 
be deceiving in terms of helping students grasp- the 
Impact of continual growJ.'h, or of constant . growth rate* 
A rectiyneat graph 'can help dramatize exponential growth. 
The following activity is designed, to illustrate the rapid 
Increase d^f exponential growth as a function of time. 

, I^rge rectillnear^bar graphs of the United States populd- 
tion atid^ energy consumption as a function of time illus- 
trate this growth phenomenon qsuite nicely . In addition the 
ratio of the energy, corisuutptiovi bar to the population bar 
gives a*^ qualitative indicatiot of rier capita energy con- 
sixmption for each o£ the represented years. Tlie following; 
data are reasonably accurc^tei although the extrapolation 
data are based on constant grovth rates of about 3 percent 

' for energy consumptica and 1 percent for population. ^ 



Year 

1750 

1800 

1850 

1900- 

1950 

2000 

2050 

2100 



PopuJ.ation 
(millions) 

> 1.2 . 

5.2 
23.2 
^ 80.0 
153.0 
290.0 
470.0' 
. 780.0 



Energy Consumption 
(D's - 10l5 BTU's) 



0.24 
0.70 
2.60 
10.00 
38.00 
140.00 
560.00 
2000.00 



i 



Use the following scales to measure out and cut appro- 
priate lengths of adding machine tape to represent the 
different populations 'and energy^ consumptions for the 
years listed in the above table* ^ , * . 



Por Pdpulation: 



Por Energy: 



let 1.0 meter of tape represent 
100 million people 

let.l«0 meter of tape represent 
100 BTU*s of energy consumption 



Averages from several different sources were used to arrive at 
. population and energy 'consumption^ figutes. 



V Using the floorv align the bars for energy^ con8inq>tibn 

and population ais a function of tim^^ * 
; ' separate graphs for population arf<i for 
tlbn;Viyft^^ 

, dlsciissedy place the coiainon time period^^^^^:^ bar and 

' , population bar adjactotly, forrd.ng a ;. 

* ^ represents per 'capita energv^ 

of t^me» • A comparison of th^ 
. ' two adjacent bars for each of *>" y gives a quallta-r 

tive estimate' of the 'change in " ; capita energy con- 
■ \ sumption in the United states. 
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,• To j^cotislder alterative system?? other 

ttian^^ t^ 

Junior High is chooi ' ^ 
'Social Studies 

itetiu^ .■ ■' ■- 

En^gy, its production;/ and conservation are 
essentlalVln the inaintena^^ as we 

•^know\iti/:' \ *" 

Transportation and the City; Grades 8^ 9 / National 
SclencjB Teachers Association caxd U.S . Departaient of " 
Eaergy> Technical Ixif^ Box 62, Oak 

Kidgev Temie^^ 

Ask each student to pick any car he/oi: she rushes to ot«m, 
the '^idliiisler'V the bet th^ initial cost /of the cai 

being no object. However, he or ahe mus"^ be able to 
afford to run this dream car; i.e., you must be able to 
pay, for the gas, oil and all repairs. Aft c^r students 
liave iiade their selection, lls^ the yarlous choices on 
. the chalkboard. * - 

Now ask what features <on an auto are the most Inpcrtanti 
List these qa th^ board as general topics* Next call , " 
for a vote of agreement on each one. . 

Students may mention 3ome c r all of the followings 

G ood-^looklng^ paint j ob. C onvertible . 
S porty lines . ^ B ig size * V 

> W hltewalls - - F our-speed t ransmisjiion 

A ir conditionine D esigner interiors (cus- 

G ood'g^^; mileage tomized vans, derif.m uphol- 

P owerful engine stery, Pucci, ritCo) - 

. V inyl top - ■ /, E ngine rciiabiiity 

■ . . ■ ' 
Suggest to the students :"iat they thifik about their 
"dream" car again. Ask, '"^Ihy did ybu* pick this car? 
What would you use it for?" As students think about 
these questions and make suggestions , distribute ?:he / / 
following student activity chart' showing the nane,<? of 
e 1976 cars, and ask -students to find their "dream" car 
on the list. (If they cannot find it,' have them choose 
a -car from the list that is a good second- choice for 
them.) ; " 



STKDEKT ACTIVITY CHART 



f1uu<Bx 


nanurac cux er 




Chevette 


GM-Chevrolet 


36 


vClvlci CVCC 


Honda 


44 


Corolla? Sedan 


Toyota . v 


32 


Dat sun 8-210 


Nissan 


- 42 - 


Datsun 290SX 


. Nissan 


^26 


'/iccord CVCC 


Honda 


. 42^ 


Celica GT 


Toyota v 


26 


Rabbit , 


Volkswagen 


34 


Flat 128 . 


Fiat . 


27 


NW Station Wagon J 


Volkswagen 


28 


Opel (Isuzu) 


t Isuzu . ' 


27 


Vega 


GM-Chevrolet * ' 


- 28 


Dodge Colt 


Mitsubishi . 


35 


Pinto ' 


Ford 


30 


Mazda GLC 


Toyo Kogyo 


38 


Mustang II 


i Ford . 


26 


Datsun 280Z 


Nissan - * 


21 


Volvo. 244 


Volvo 


22 


Gremlin - 


: American Motors % 


23 


Maverick / 


Ford 


.24 . 


Volare 


Chrysler - Plymouth 


20 


Nova 


GM-Chevrolet 


22 


LTD II 


Ford • 


17 


GTO 


GM-Pontiac 


17 


Trans: Am 


GM-?ontiac , ^ • 


17 


Matador ' 


A'^lerican Motors 


15 


Cutlass Supreme 


GM-Oldsmoblle 


18 


Cougar • 


Ford .f 


16 


Ford / 


Ford 


' 15 


Bulck Electra 225 


.GM-Buick , - 


18 


Plymouth 


Chrysler-Plymouth • 


^ 15 


Silver Shadow ^ . 


Rolls Royce 


12 


Chrysler 


C hr ys 1 er- Ply mou t h 


13 


Bonneville^ . 


GM-P6titiac 'J.^^'' .v,.r'>: 


17 


Eldorado 


GM-Cadillac ::; • ' . , - ^ 


14 


Bulck Wagon 


GM-Biiick " ■v.:*^. 


18 


Ford Wagon. v 


: Ford^.V /■ ■ • ■ " 


13 ' 


Chrysler Wagon 


ChrV^ler-Plymouth' : 


^12 


Con tinen tal . Mark V 


. Ford* ;. .'. ::.f^,- . ■ , ' 


,13 


Toronado • - . . - 


JGM-Oldsraobile " ^ ^ 


15 


Grand Prix ► 


GM-Pontiac > V . . 


17 


Thunderbird v 


Ford ^ ^ 


17 


Mercedes 280 SE 


.J)ailler-Benz 


16 


Seville 


* GM-Cadillac 


16 


Chevy Van' V^8 . 


GM-Chevrolet 


18 


Dodge Van V-8 


Chrysler-Dodge 


16 


Ford Van V-8 


Ford : ■ ' . '. ' ^ 


16 


VW Bus^ : • 


Volkswagen, \. 


■ .23 



V ,*Jantiary 1977 Gas Miieage from EPA City/Highway Test Cycle. 

.: Source:/ Vl977 Ga^ Buyers/': U.S.. 

•V Envlronm©nt:al Protect EditionT 

Fuel Economy, Pueblo, Colorado 81009— Single copies; Fuel Economy, 
; ! 'fEA/ DPM^^ 2046l7-Bulk copies. 



What /is the gas mileage rate for your car? If new 
regulations came out saying that cars must get 20 
Dtdles to the gallon; does your car qualify? How much 
would gasoline cost ypu each week for yd ut car, ^ if 
gasoline costs 65 cents a gallon, and you travel 250 
inlles a week? Hav i stLviencs figure their costs. 

Suppose your car gets 20 MPG. Divide the number of 
miles travaed— 250 div ided by 20.; This result will 
be the number of gallons used. Then multiply that 
figure by 65 (250 divided by multiplied by .65 « 
$8.12). What > will your "dream" car gasoline costs be? 

Conclude this: part of the lesson by suggesting the 
following question: "Can you afford your dream car?" 
Many sttjdents will be reluctant to give up their dream. 
Use this opportunity to introduce students .to a con- 
sideration of alternate tran3portation systems. 
Should we begin to think of a car as transportation 
.rather than a 'Mream machine?" Why are there so few 
mass transportation systems in American cities? I^at 
are some advantages in usin^ buses, commuter^ trains, 
and airplanes? How might more automobiles cause more 
city problems? " 

Now, have students consider the concept of passenger 
miles pet gallon. This is .a term that refers to <the 
number of people ^hat can be carried by an amount of 
fuel for one mile. PMPG is figured by dividing the 
number of people in t^e carrier into the amount of 
fuel, used' by the carrier ; ; Once you have helped the 
students understand thiis, you can then lead them to 
consider the relationship between the single-passenger 
car and efficiency.. 

Distribute taules 1 and 2 below and on the following 
.page. Ask the stuJents, "Which is the most efficient 
type of transports t-J on? The least efficient? How 
can we determine ^xficicicy?" (Keep the focus on 
efficien'cy by asking: "I\\ uld the same amount of 
gasoline used to carry otiG^ Individual in the average 
commuting automobil^t carry at least 10 persons the . 
same distance in a bus, train, or' jet airplane?") 

■ ' •■ . ' ■'■ • 

; . Table 1 ' 



Types of Urb^n 
Transportation 


.Fuel Mileage (Average) 
(MPG =" Miles Per Gallon) 


Automobile 

Van_ ' ? . ■ f 

Bus;' 

Commuter Train 
DC Jet 


; * 18.0 MPG 
• 16.0 MPG 
3.3 MPG 

- «1 MPG 
.25 MPG\^ 



Table 2 



Fonn of 
TranS- 
H>rtation 


Nuoiber of 
People 


MPG 


■ Fuel Needed for 

20-Mile Trip- 
' (in gallons) 


Tuel Per 
Person 
(PMPG)* 


Car ■ 


1 


19.0 


1.11 


i.ii 


Car 


° 2 


18,0 


1.11 . 


- .56 


Car 




^18.0 


1.11 




Van 


1 


16.0 


1.25 


1.25 


Van 


2 


16.0 


1.25 


.630 


Van 


8 . 


16.0 


1.25 


. . .165 


Bus 


5 

i t 


3.3 


6.10 Jj 


■ 1.20 

• 


Bus 


20 . 


3.3 


e^io 


• .31 . 


Bus 


40 


3.3 


6.10 


.15^ 


f^aln 


-1000 


.1 


200 


.20 


Airplane 


• 100 


.25 


V80 ' . . 


■ .80 ' 



Passenger miles per gallon are. determined by dividing 
the number of people into the amount of fuel used., • 



Using Table 1, ask each student to' write the answer to the follow- 
ing, quest ions: ' ^ 

... , . , ,f ■ ■ 

^'Which type of urban transportation listed on Table 1 gets 
. the most m'iles from each gallon of gasoline? (Aicbomobile)* ' 

Using Table 2, ask each sttident to write answer to the following 
questions: . ' 

1.. Which vehicle gets t^i^ mbsfmiles per gallon* (MPG)? 
(Automobile.) . - 

2, Which uses the most fuel for a 20-mile trip into the^ 
city? (Train.) ^ \ ^ ' . 

3, ; Which uses the most^ fuel per person for a 2^mile trip 

into the city?^ (Van with one person.) 

4, Which uses the least amount of fuel per person for this 
trip? (Bub wtth 40 persons.) 

^5. If the loop people who rdde on the commuter train drove 
a* car to the city instead, how much additional fuel 
would be used? (1000 persons would use 1110 gallons of' 
gasoline^ compared to 200 gallons^ so an additional 910 
* gallons would be used.) 



6. How much fuel Is saved by having 4^0 people ride 
a btis Instead of using 20 cars with two people In 
each^car? (22. 2 galtoria instead ,of 6.1 gallons — 
80 li.l gallons of fuel are saped. } • 

Ask each student to now write a summary paragraph for ' 
each question below. . ^- ^. 

!• Are mass transit systems, like buses and comsuter - 
trains, always more efficient than cars? Explain. 
: (Mass transit types of- trahspdrtaiion are energy . 
efficient when tJiey'^cWe running with full passenger 
loads.) 

2, I Suppose the mayor of your city appointed you as 
the new director of mass transit systems. He or 

/ she wants your ideas on . the serious problem of too ' 
many"cars In the city and the ^urtderused public 
transportation facilities . What would you say in 
a letter to thd mayor? \ (Enaburaging people to use . 
mass transit facilities continues, to be very^ diffi-- 
culj^^ [In tTieory^ people should turn to mass 
transit facilities because they, are more energy'^ 
'sdcoing.^ In fojct^ people will npt use them until, 
they can save time and money ^ and hap.e greater \ . 
. convenience than they do with' the car. There are 
some things that city governments do today to ' 
encourage higher use of mass^ transit facilities^ 
but th^ are only partly working. , Some ways are 
by raising parking fees^ reducing the number of 
- parking lots, partial subsidizing of bus and train 
costs ^ and supplying fleets of minibuses. These 
provide the kind of dodr-iO'-door convenience -that 
attracts passengers and disctiurages the use of the 
automobile. ) ' ' ^ - 



•NoteT Appropriate answers are in parentheses. 



PUlRFOSE: 

LEVEL; 

SUBJECT: 

CONCEPT: 

BEFEJtENCE: 



ACTIVITY: 



To examine efforts of a* small California city to reduce 
enerfey. usage. ■ • . | " . ■ . 

Junior High School I ' ' - , ^ r 



Social Studies 




Energy, its pfoductiiony^iiseV and Conservation aire essen- 
tial in the maintenance of L ur society as we know it. 

A Survey of" Model Programs; .^State and Local Solar/ 
Conservation Projepts . Center for Renewable Resources,. 
105SrComie5fiTu^^ 1100, Washington, DC 

20036. K: 

= ■ ■ . ■ • ' 

Rfevi€^ with the Class the" following description of Davis,' 
bmia effort^ to save energy. Discfuss with the 
,8 the applicable some- of Davis ' actions to 

eir own ftqvrhs Oiv cities. Ask students, as a homework 
assignment, to get 'parental reaction to Davis' f>lan and 
write a short paper in which students^ disc. xiss what 
parents think ab|)ut such, city planning activities.^ 

One of 'the best pompjehensive' energy conservation programs 
is being run by toavis, California^ a small city 12 miles 
outside Sacramerlto. The Davis' City Council convened a 
committee of architects, meteorologists, planners, and 
c^Ltizens -to survey energy use in the city and to make 
recommendationsl for reducing fuel consumed in space heatiAg 
and cooling by fSO percent. The -group drafted a new , ordi- 
nance contrplllJng building design elements such as window 
area and orientation (it requires that houses have limited 
window area pn I the north, west and east exposures) , amount 
of insulation, /bqilding heat storage capacity. and building 
orientation so| as to make maximum use of natural heating 
and cooling.v Tlie final ordinance was accepted by the City 
Council. The /changes have already reduced the/City's 
electrical coiisumption by 10 percei^t and the 'natural 'gas 
consumption by 40 percent. 

Dayisl experience witjh it^ building ordinance prompted 
it to implemefrtt a ^^roader energy ^conservation program; 
the city contracted a group called L^iving Systems to 
draft a comprehensive energy plan. The J^iving Systems 
plan, compleped in June 1976., touches on land use, solar 
energy utilization, city procurement policies, and trans- 
portatioJi.* Maxipu^ and walking is \ 

encouraged; the city of 35,000 residents now has 28,000' 
bicycles, seven-foot-wJ.de bike. lanes^ and streets closed 
to automobiles . - Zoning will^be altered to make oit possi- 
ble for buildings to take best advantage of south-facing 
windows and thus optimize the effects of natural heating. ^ 
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,^ The plan calls for extensive planting of trees along^ 
streets and parking lots to ^teate a natural cooling 
effect in stximer.^.^ T^ itself will svitch ^o' small 

teergy-saving v^lcles for its fleet. The Davis plan 
Wllt^also gtjarant^^ in new residential 

. developinents so thaft owners of solar ' equipment need 
not IfeAr that their systems will be shaded by neigh- 
bbring^^buildings in the future. The city expects to, • J 
; reach tits goal of 50 -percent energy usfe reduction within 

years, (Contact:- Janice Jacobson^ City of Davis, 
' {218 F. Street, Davis, CA 95616; (916) 756-3740, Extr 6*5.) 
■ . ■ . . . " • ''^ 



■J 



To examine the practicality of varioiis energy spijarces V 
for home heating. .. " • 

. Junior High School^ ; : ■ 

Science ^ ■ : - . / 

Social Studies .■^v: v • 

The production, distribution, and use of energy have rv* 
. environmental, political, social, and economic conse-^ 
■ quences*.' " '■Cr--:.:^ ^ 

' " •■ " ■ . ^ ■ - - > 

Homes in some communities in the United Stateis are heated 
by oil, i?atural gas, c0^ energy, solar.', 

energy, or by electricity made from some of the abovjB 
energy sources or from. nuclear energy. v 

Indicate to the. class that it has the task of deciding . 
, what energy it prefers to see used in a new city of 
50,000 person^ to be located neat .heir school. 

■ ' -* 
Student .cdmmit tees might be assigned the task 'af^ 
.researching,^ through reading and interviews -with know- 
^ , ledgeable persons, one kind of energy. Is it presently 
• available? Is -it likely to be available 50 years from 
now? -How does :lts cost compare ^ith that of other, 
forms of energy?' Does its use have harmful erivironmfen- / 
tal .effects? . . , 

. '• ' ^- ^ " , ■ ■■ ■ • 

Haye ^ch committee report ^t's findings to the class ' 
including a judgment about ^the practicality, of using ^ 
their type or'energy for the new city. 

After each group has report eid and made its recommenda- 
tion, the entire class can review options available. 
Does a/ciearrcut choice "become .apparent? / 
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PURPOSE: To investigate the exjenfto which our food tastes and 

^ • habits have result^ in ene.ifgy usage. 



SUBJECTS: . Science ^ 



; Social Studies ■ ' /lii A''" * . 

Hoi&e Econcfmics^ f- / ' / ' '^ '^ fi,. - - ^ 

CONCEPT: ^ , The production, distribution, and use WVenerg^ have 
' environmental, politicliar,' social, ^nd^^onpujic coi^e- 



quences.' , 



■ t ■ ■.'if. ? ■ " 



rsi 



i^j':^^^^^ Sieven Altiiian and Gregory. Pas sevritz* Understanding Energy; 

' ' f .;. The Challenge of Tomorrow; A Teacher *s Guide; A Pilot A-ft '-, - 

t)fV- Vv« -'f Prq j Canfield Ar^ea Extension Center, Canfield, OH 

' ' ' 44406. - . o _ ■ . ^ 

ACTIVITY Arrange/to have a pizza party. If possible involve; 

parents or sphool lunchroom, personnel to make the#* party " 
.a very lo^ir^-cost or no-cbst- activity. Ask the persons 
preparing^ the pizza to iJfse^^a great variety of ingre- 
dients: tomatoes, fiour, cheese, fish, ►meat , ^p§ppers, ' 
mushrooms, onldns, etc', 'during the party, engage, the 
students in identifying^ the irigredients they see or "";, j ^' 
tastV and liist them on the board^ , 5 

For each ingredi'en:L ask that two or three studentis^ ; V 
' * . research that food and report to" the ^ass on some .^f . 

the enetgy required to. make that *foVd available for . ' 
/ ' the pizza. Energy from the sun; far plant- growth, fenergy c- 

i to cultivate and harvest fopd crops, energy tQ can\tfhe 
" foods, and. energy to transport the foods are examples 
* of the energy involved that can be learned from adults - ? 

• through intervij?2ws or f i;6m reference so^irces . 

^ After the Individuals or groups 'have reported to the 
' clais engage the entire class* in considering th^ extent 

-^.^^ which our food, tastes and habits have resulted in . 

^><:. heavy energy usage. Discuss hoi5 a very serious^ energy . 
■ ^ '^"-- shortage might change 6ur eating habits. 
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To revlev en^Vgy^-related vocabulary;. " ^ 

Junior .^gh. School / . . . . 

Social Studies • , 

Science o ■ • « 

Language Arts ^ ' 

Pr^senply, most of -our ' energy requirements are met. 
througV using fossil fuels. However, there are other 
alterna'tlve sources of ^qnergy such as solar, wind, 
fission, fusion, hydrogen, "hydro, and geothermal 
which must be considered and developed. 

Our World' of Energy , i^nergy Education Advisory Council, 
Philadelphia Electric C! oxupany^ 2301 Market Street:, 
P.O. Box 8699, Philadelphia, PA 19101. 

Use word lists and meanings such as the following as 
part of thtt evaluation of learning resulting from, a 
atudy of energy. ' The matching list is on the follov^- 
Ing page . 



Match the correct* words and meanings: 



^ !• .Transformer 

2. Photosynthesis 

3. Consumer goods 

4. Muscle power 
5'. Space heating 

6. "Energy conversion 

7. Energy consumption 
8* Turbine . 

9, Hydroelectric 
10." Fossil fuels 



^11 . Circuit breaker 
► or ftjse 

12. Electricity ^ 

13. Kilowatt 



14. Crisis 



15. Solid.waste 

16. Solar 
17* Embargo 

JLfl. Air pollution 
19. OPEC^ 



20. wtldal power, 
^21. Synthetic . 



^22. Geotheijnal 
^23.. Environment 
^24. Radioactive 
^25. Particulate 
26. .Photo-voltaic 



a. A "fan or waterui^heel used 
^ to power electric' generators 

b* Coal, oil, natural gas ^ 
c. Food producing process in 
plaints' . 
An emergency 'Switch that 
protects the wiring in a 
hoxjse _ * ■ * , 

e. Can make voltage higher or 
•lower 

'f. Thin*gs we want to buy 
,g. Energy we use 
h. Energy used to heat oxir 

homes, schools and businesses 
^^1. Term used in measurJ.ng 
electricity 
j. Electricity produced by 

wate]^ power )k 
k» Electrons in motion 
1. Energy stored in man's muscles 
m. Changing energy from one form 

to another 
n. man-made , ; 

or. natural - surroundings 
p. ocean power 
q. stop, does not pernH'l: 
r. trash , . \ ■ 

s. electricity produced directly 
/ .from light 
t. giving off radiation 
u. steam and bo t water beneath 

the earth's surface 
V. organization of petroleum 

exporting Icountries 
w.^ turtiiiigi;:point;. unstable * 

\* condition . 
dirt ' • 

. jr. dust, smoke^ fumes 
Zm the sun v 
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To learn about, famous peopl^e; In/energy. ^ 

■' * * • , ' . ■ 

Junior High '^Schovol ' > 

LangTtage Arts 

Social-Studies - - ' . 

Energy, i^tq production; use, and conservation'! are ' 
^essential in' the maintenance of our society as we 
^knowit. ' ; ' 

Michael Zamm and Barry C. Sammuel. Energy Cons ein^at ion 
Education; A<i Action Approach . Council on the Environ- 
ment of New York City, 51 Chambers Street, Room 228 ^ ' 
New York, NY 1O007, 1977. ' ^ 

• *" • '« * 
Involve students in researching people who have contri-^ 
buted to energy research ayicf development . - tFse the 
descriptiV'e list of , famous people ±n energy as a start- 
ing point for individual or committee r'e?ear(;Ji. , Divide 
famous people by historical ^^j^iods, by energy types, 
or in any -other way conducive to class research. 

* ■ ' ■ * 

SOME FAMOUS PEOPLE JN ENERGY* 

Isaac Newton (1643^1727) formulated the three basic laws 
of motion, defining mass-, inertid and force arid their 
relsitionship to velocity and acceleration. Newton also, 
formulated t^'he concept of universal gravity— un thought 
of till theji. To make his theoretical concepts and laws 
usable, he developed a new rifcath called the calcujus. * 

^ < ' \ 

i^enjamin Franklin (1706-1790) discovered in 1752 that 
f:he discharge of electricity' produced by the friction 
machine was the same ds lightnitjg in the^ heavens. He 
.developed the lightning rod. , ' ' 

■ /^f*^^ ' ■ . . " .. ■ ^ ^ ■ . 

Andre-Marie Ampere (1775-ri836), George Ohm - (1787-1854) , 
and Alessandro'Wolta (1745-1827) all lived about the 
same time. People w^re. aware that ' electricity and 
magnetism existed, buL..lacked knowledge of eheir rela- 
tionship "and vays of measuring them. In 1792, Vplta 
^found he could arrange some metals.- in series, so as .to 
prod^e a momentary flow of electricity; the volt was 
named for him.^ Aippere discovered the mathematibal . 
relationship between electricity and magnetisim and was 
the first ,to develop a measuring technique for elec- 
Cricijry; the. amp (or ampere) was named for him.. Ohm 
established the idea of resistance ' (meaning exactly wh* 
it says) and formulated a laif of the relationship betw€ 
current,/ voltage, ana resistance. ' • . ' ' ' l 

Michael Faraday (1791-1867) discovered that when a piece 
of metai is^'moved into a magnetic- field, an electric 



ct;rr£:^:?r. ?s produced' In tht metal (Induction) , and that 
ei;:irr';i?;y could be produced from a magnetic Afield • 

..^coveries were also being made independently 
at V':^ s>'i;:^^ time by 'Joseph Henry in America. Faraday's 
concti:. "r: i to the invention of th^ dynamo, later called 
the ge^ -%?cor, ^nd the motor: < 

James F. d e (18 18-1889). -was a physicist who esta- ' 
blished that various forms of energy — mechanical, 
electrical and iieat — are basically the same, in that 
' they can be changed, one into another. In-1843, he 
publishe^l his measurement for the amount , of -work required 
to produce a unit of heat; thiSr value of the; mechanical 
equivalent of heat is generally represiented by the letter 
J-and tKfe standard unit of heat is called the ioule, 

. ' ■ . . ... _ 

QWilliam -Thompson . (Lord Kelvin, 1824-1907) played- a major 
• rdle in the development of the conservation of energy 
^ law. He , formulated the absolute temperature scale 
: (273OK;»^0Oc = 32of) . Absolute zero is the 'temperature 
at which there is no molecular motion. Kelvin also' 
helped- in the development of the dynamic theory of Iteat, 
-the mathematical analyses of electricity and* magnetism, 
and basic ideas for the electromagnetic theory of light 
(as^opposed to tHe wave theoify) . ' , 

v Thomas A.^Edison (i847-193lX was an inventor who, in 
1879, created the first incandescent bujb. The saW 
yjaar. he began to manufacture these bulbs and opened 
the first power plant in New York City. . ' 

r ' ' ^\ . ■ * 

Albert Einstein V(l879-195.5)>iformulated concepts which, led 
to: the development of atomic energy; the -theory of 
relatively wiKich :^jelates mass to eneri§;y, and the- photo— 
electric theory- whereby elecjiricity is obtained f rjom- ^ 
light,' among 'Qther sources. 

Other Important: Contributors tb Enerj^ Development: 

Robert Hctoke .(i63i5-^i703) ' • f • ' ' 

•Dfinicl BernQulH^(1700-l!782)- / V 
/ Henry Cavendish (1731^1810) ,-<>. ' . • 

Joseph Priestley (1733-1804) v. - " ■ - • 

James Watt (l73"6^18l9y ', . ' , ' > . 
^Charles Augustiit'de Coulpnij (i73^-i806^ 
.John Dalton (1766-1844) ? , 

H. C. Oersted (1777- 185i),- : ^ • ' • . . 

HumpTirey.^pia\^ fl778-i&29) ' ' . • ' " ' 

Joseph Louis bay-^ussao(177g-1850X ? 

Sadi Carnot l(jJ796-1832) . 

Joseph Henry C1799-1878)/: - ' , 

Hermann Hemholtz (1821-1894). ; | 

.Jean Joseph Eti6nne LeAoir (1622-1900) 

James Maxwell (1831-1879)- / ^ 



A « 



. , •■ . . I 

Wlllard Gibbs (1839-1903) « 

Elijah McCoy (1844-1^28)^ • - 

Karl Benz 4844-1929) ' • ' . . 

Howard Lewis Latimer (1848-1928) ^ 

Hcinrich Hertz (1857-1894) ' ' 

Rudolph Diesel (1858-1913) ' J 

Pierre (1859-1906) and Marie- (l867-1934> Curie ' 

Ernest (Lord) Rutherford (1871-1937) ' ■ 

Charles Parsons 1:1854-1931') . 

George Westinghouse ^1846-1914) 

Graijville T. Woods ' (1856-1910) • 

William Stanley (1858-1916) 

Charlas. Steinmetz (1865-1923) ^ 

Guglielmo Marconi (1874-1937) > 

Niels Bohr (1885-1962) . . 

Llnu^' Pauling (.1901* ---) 

Stud^ents should discover other key figures in the 
devel(^ment of energy as they do "their research. 
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• *Encyeloped j.a Britannic?^ , Encyclopedia Britanrxca Ediication 
Corporation, Chicago, 1976. , . 



To examine the advantages- and disadvantages of deep- 
• mining and strip-mining coal. ' 

Jmior High School . ' ' ■ ^ . ' - 

- . • ' *» 

Social Studies 

Language Arts . ' 

The production, distribution, and tise of energy have 
eavirQ][imental, pQlitical,^ social,, "and economic conse- 
quences, i , 

ENCORE (Energy Conservation Resources *for Education), . 
Department df Industrial Education,. Texas A & M Univer^-^ 
sity. College Station, Texas .77843. SE 025 401. 

. Select two or three people to debate for deep-mining 
and the same number to debate for ' strip-mining. Provide 
adequate time for the debaitors to p'repa re their cape -by 
researching encyclopedias' jand other written' sources of 
information, by interviewing science teachers, engineers 
miners, or other knowledgeable persons. 

Select a student timer an^ conduct the debate in .formal 
style with each debator having*»time (3-5 .-minutes) for 
formal preseyitation and 1-2 miUutjBs for rebuttal ol ? 
' arguments presented by the opposite sid'e*. * n 

After the deba^t^^s concluded, ask class members to' * 
d^ficide ;>/hich side won. As 1; the class also to indicate 
if they favor expanded deep-mining or strip-mining -of 
coal to meet^the U.S. goal of greatly increaised coal . 
production in the years ahead. . * 



*'To explore different careers *in the energy or energy^- 
related fields, ■ ' . • . 

Junior Hi ghr School / . • 

Language Arts . ^ 
Social Studies 

Career Education " . ' I 



The procjuction, distfribution,. and use of energy have 
environmental, political, social, and economic /conse- 
quences. • . * / \ . ; • 

Michael ?atnm. and 'Barry C. Sammuel. Energy Conservation ' 
Education; An Action Approach . Council /on the Environ- 
ment of New York City, 51 Chambers Street, Room 228, 
New York, NY 10007, 1977. ' / 

■ • .° ■ • ■ ■ •/'.■■■ ■ / ' ' ^ ■ 

Ask your students to name some of the itatural sources 
of energy; i.e., , oil, coal, natural, gas, sun, wind, /Water, 
atoms,, etc. As a class, formulatie a l^lst of the kinds 
of workers who help in finding these sourcts of energy; 
i.e., geologist^ oceanographer, mininig engineer, etc. 
In a second column formulate a list of the. people whp 
help tap ^the natural sources of energy and deliver th6m > 
to us*; i.e^, engineers, construction workers, miners, 
technicians, truck di;ivers, etc.'' In a third column list 
the Jobs needed- in researching and djevelopirig^ some of the 
alternative sources of energy like l^lar, geothermal, etc. 
For .exainple: (architects, engineers, mechanics, plumb-ers . 
and construction workers all help ins tall . solar collec- 
tors on a house. Chemists, physicists and engineers 
would do t^earch on such developments.- ArchitectsV 
construction workers, electricians and appliance 
mechanics— TV^ air conditioning, etc.-r-would help in ' 
conserving energy by building houses that aave proper 
Insulation, heating. Systems .and design. 

* j ' ' ' 

The following chart m4y act as a guide: 

' * ' . ... », ^ 

Energy. Careers 



Finding' 

Energy 

Sources 



Conventional (e.g., 
oil, gas) Energy 
Development, and 
Delivery 



Alternative Source 
Development and 
Conservation 
.Technology 



Geologist 
Oceanographer 
^nlng engineer 



En^'neers (mechanical 

civil, electrical); 
Cons true t ion ' worker 
Mechanic 
Miner 

technicians ( elec t ri- 

cal and nuclear) 
Truck driver 



Chemist 
Physicist - 
Architect < 
Engineer 
Mechanic ^ , 
Construction workef 
lElec trician 
Appliance mejchanic 
Truck driver 



Using the committee approach, divide the clasri into 
four or ^niore c6nunittees for the four areas outlined 
in thie Eniergy Careers Ust and any other categories 
you can .think, of . Give each student the opportanijiy 
to select a particular career that he or she is inter 
* ested dn and have the s'tudents prepare r.eports on the 
functions performed by the career specialtyj the edu- 
cational and occupational requirements foi. achievin^j 
a career iti the specialty, future job possibilities; 
in that area, etc* Feel free to expand or change 
the career categoriA in- any manner you wish. 



PURPOSE: 



To examine energy-related career possibilitMes, 



LfiVEL: Junior High School 

. • \* ^ ' * " . * * . ' 

SUBJECT: • Language Arts " V - 

CONCEPT; ' The production, distribution, and use of energy, have 

environmental, political, social, and economic conse- 
* quences. , . . . " ' ' / 

' • ■ * • • • 

ACTIVITY:" Develop with input from the class a list of new careers 
and jobs that might develop as the U.S. works its way 
out of the present energy crisis. Greater attention to 
insulating homes, gresttef production of coal and natural, 
gas, researphing and developing energy sources such as 
wind, geoth^fmal", bio-mass and- othets under way. 
R&pid expansion of solar energy-related businesses is 
occurring. 

A' list of 20" or more jobs -should be identif ied easily 
by students and teacher. Ask that eaqhi student select " 
on^' of the vocational posfsibilities and write, aftet 
appropriate research, a short paper describing the ** 
aptitudes, skills, education, and experience needed to\ 
b^* successful in that ^ype .of work* . 



• • " ■ * • 

To examine' the effectiveness of cartoons as a tcedium 
for depicting r^nergy-rela ted issues. 

" ■■ • . ■ ' . V p ■ 

Junior High School ' ^ . 

Fine Arts 
Language Arts 

The production, distribution, and use of energy have 
enviroiunen.tal, political, social, and'economic conse- 
quences. ' . 

As an extra credit* assignment, students might be asked 
to make or trace or collect (or a combination of -these 
procedures) cartoons that relate to energy, rferblock, 
Mauldin, and other syndicated cartoonists continue to 
produce very effective drawings that. depict what 
government .is doing or is not doing relative to ths 
energj^ shortage, the importance of the "oil sheiks" i^n 
determining the economic status of western ^countries, 
the attitudes of Ameri cans toward saving .energy and many 
other aspects of the energy problem. 

Ask students who interested in the assignment to 
assemble in a notebook 15-20 cartoons. Each cartoon 
should be analyzed briefly -(1) in terms of the feel- 
ings that are being depicted and (2) the extent 'to 
which the student ag-^ees or. disagrees with the message 
of tie drawing. 
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To^calculate the heat produced wljen ^vafrious fuels burnV -\ 
Junior-Senior High School - ^ 

Science ' . ^ ' ^ * ' . 

Presently, most of our energy requirements* are met throii^ 
using fossil fuels. ? however, there are other alternative 
sotirqes of energy sueh as solar,. ,wind,^ fission, fusion^ * 
hydrogen, hydro,' and geothermal' which must be tonsideredf 
and developed. 

Energy , Pennsylvania's * Energy Curriculiim fi^r the Middle 
Grades, Pennsylvania Department of ' Education; .Harjisljurg, 
PA, 17126. SE 025 380. V/^ \ .^^ ^ ^ • , \ 

At an appropriate time during stqdy of fuels, bu^rping,* 
or oxidation .reactions, present the chemical reactions ■ 
shown below. Ask- students to • calculate the anKDunt of 
heat pro^^uced per gram of fuel used, fol; the * four . reW-. 
tions. ^.-4- V *• 

Discuss the disadvantages an4. advantages of ^ach -fuel: 

1) The.burning of coar * ' , 

Carbon (coal) + oxyjgen. gas pt9duces.. carbon dioxide / 
gas + heat ' . • ' 

^ ' ....... , 

. C(g) + 02(g) H^ C02(g) + 94,000 cals/12'^ , 

Calculate the calories 'f)ter gram of carbon* burned 

. 94,J300. calor ies 

12 gms — '■ " ^ ' ' ' ^ gm.of carbon 

2) The T)uming of hydrogen ' - 
Hydrogen ga,s + oxygen gas produces water +"heat 



"2(g) + ^2(g) '^«2°(l) + 68,|)acal72 gms 
fcaiculate the calories per gram of hydrbgen burned* 

• 68,300 cal ories . ' ' 
" 2 gms — '■ — i 8^ °^ hydrg^g^n 

3) The burning of octane (a petroleuiri product used in 
aratomobiles) - ' 

octane + oxygen gas produce^ water vapqr + carbon ' 
dioxide + he^t . -. ' 

, Vl8(l) -»?"2°(g) t)8C02(^) . •, ■ 

; 1,305,000 cal per 114 gms ' ' - ' ' 



Calculate the calories per gram of octane 



' 1 ^ 305 » OOP calories 

114 grains 7 



calories per gm ' v 



^•4) The buttling of meth^^e (natural gas) 

' ■■ , '. ' • ■ ■ ' . * ■ • ■ 

methane + oxygen 'gas produces waiter va^ Dr + carbon 
dioxide' + heat • - 

- Zip^OQO cal per 16 gms - ^ 

Calculate the calories per gram of methane 



210^000 calories ^ 
/ / 16 gms 



calories per gm.* 
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To 'promote understanding of confjlctihg^ arguments about 
the safefty of nuclear«» power . 

Junior-Senior High School 

a 

Science * . ^ - • * 

Social Studies 

* ■ * . ■ * ■ 

Prasently, most of our energy requirements are met 
through using fossil fuels. However, th^are are other 
alternative sources of energy such as solar, Wind, 
fission, fusion, hydrogen, hydro, arid geothermal which 
must be considered and. dey^eloped. 

it. V* • . ■ . ■ ■ • V, ' 

Energy , Fpr^sylvania 's« Energf" Curriculum for th6 Middle 
Grades, Pennsylvania, Departmait of Education, Harrisburg, 
PA 17126. Citing an article from "Sciefice News," 
January 17, 1976. SE 025 380. 

Have^ students study carefully the cotitrastixig po^itiqns 
stated by proponents and oppcJnents of nuclear power 
summarized in the article below. .\. 

.Discuss the article with^ particular attention to how 
the 'truthfulness of the contrasting positions can be"^ 
verified. Which arguments are irrefutable? Which 
'^experts" can be trusted? How can yon Ije sure? ^ 



THE GREAT NlfClTEAR POITCR DEBATE 
.A SUMMARY 

Tk&, dj^ate ^er nuclear energy is heating up: ojgainy with 
oppo&Cng positions more splidified than ever. A recent 
Hax^ris Poll shows 6^ percent of America]^ favor morel 
nuclear 'power, plants y buc^ another^ poll /Mows 40 percent 
still have r!p firm 'opinion. Dialing this yearns elections 
i^ferenda on allowing cpn^truatibn' of rnore nuclem*^ 
reacior^ will appear on ballots of at lecLst two states 
and recent Congressional gearings have highlighted the 
iseuee involved. In this first article of a two-^part 
Beriee. we .present the contrasting, and often irreconbil- 
abl^y positions of nuclear Of^vocates and opponents. The 
second article will concentrate on the most controversial 
aspect of the debate y the ujeeder reactor.^ 

m \ . 

Economics • 

Opponent 
• ~ . 

Utilities are beginning to realize that t^clear power 
• isn't the -blessing- it was thought to be. .Within the 
last two years they have cancelled or delayed orders 



"Reprinted with permission fronf SCIENCE NEWS, the weekly 
magazine of science, copyright 1976 by .Science, Service, 



xor the equivalent of 130 large nuclear plknts. Con- 

* * structlon costs range from 10 to 4*6 percent higher than 

conventional plants. Uranium prices have" tripled over 
the last two years* Reactors would never have gotten 
^ this far (8 . percent, of the^ country 's-power-generatipg 
» capacity), without huge Government subsidiei^ ^ before they 
vr:;. can develop, further, more huge subsidies will- be needed 

-{^^ to build new enrichment plants to trainsform natural 

• " , uranium into the./uel used by reactors. Once built, 

* ' • ' ' the reactors have not ' performed aa reliably as hoped, 

■ ' running at less than two-thirds capacity. The breeder, 

reactor looks even .worse: Development costs are pro- 
* ' . jected to be $11 billion, but the actual cost of build- 

' ing. a breeder demonstrator project at Clinch River, 

* . Tennessee has escalated from $700 million in 1972 to 

$1.7 billion today. ' ' . ' " 

. ■ ^ 

. ' Advocate . . • ' 

Despite construction cutbacks caused by the recession^ 
nuclear energy is still a* bargain, generating electricity 
at 40 ^percent less than the cost of fossil fuel plants, 
even after considering construction costs. In 19.74 
nuclear, plants^saved the couhtty the eqaivaJLent of 163 
^ million barrels- of oil — some $2 billion worth. The price 

* * of uranium is such a -sjnall part of the total cost that it 

could quajhruple; again and nuclear energy would still be 
,^ cheaper than conventional power. The initial Government 

, . subsidy of nuciisar realtors, hits long since ^een, sxxrpassed 
by private investment, and the projected econoinic bene- 
fits , of the breeder reactor are more than 12 times the 
cost; Of .the cost increases at Clinch River, 60 percent 
\ were due to inflation ^and 20* percent were due^ to design 

changes. 1. Nuclear plants are as reliable ajp conventional 
ones: From 19^64 to 1973, conventional plants operated an 
' average of eight and one-half jnonths a year; nuclear 
. » - plants,* around nine. - 



A Danger From Accidents * 

• Opponent ' \ , 

• . The dfficial Government study D^f reactor safety, the so- 
-called Rasmussen report (SN: 8/31/74, p. 117 and 
'^^11/15/75, p./ 310) has been severely criticized for 
underestimating human er:ror (SN: 11/23/74, p. 330) and 
not adequately considering contamination ^f land areas 
by radioactive f fillout^following a;ma><^r accident (SN: 
&/31/75, p. 2fif6) The study *s methodology is question- 
able, assumptions such as adequate evacuation procedures 
, are' unrealistic, and the Environmental Protection Agencyo 
: . says the resulting casualty figures are too low by a 

A. 

V ■ ' ■ • » 



factor of 10. ^ Since the report came out, one of the • 
"accidtents that couldn't happien."^- did: A technician at • 
the Browns Ferry, Alabama; reactor, complex set fire. to - 
the electrical control system, while u^ing a candle to 
check for iair leaks* The emergency core cooling system 
was knocked out-. Witter in the reactor vessel "dropped 
dangerously low, workers argued with firemen for five 
hours before following their advice on how to extinguish 
the fire, and. lU) ei|acuation plans- were set in motion. ' 

Advocate r ' *• ^ 

The key finding, of the Rasmussen report was that an indi- 
vidual's chances of dying from a nuclear accident are 
about thef same as being hit by a meteorite — ^^one in five 
billion. This methodology is.ijitiiprec'isc but is the most 
sophisticated available, and a factor of I'O one way or ^ 
the other, is practically meaningless. For workers in 
all aspects of the nuclear business, the mos^ danger 
>rises in. uVanium mines, not around reactors, and ne/ 
mining, safety regulations aifej improving tho^e^ conditions . 
thiB' Browns ^erry incident demonstrates just :4iow we^ the 
nuclear safety systems are designed. to coropfihsate for 
human error ..^ Despite a fire ciirectly undeii/the„ control 
room, no evacuation: was needed and no damage was sus- 
tained by the reactor, core pr coolant .piping. Despite 
loss of control over some cf tt^e cooling systems,*' alter- 
native methods were- availableti and successfully empioyed. 
There- were no injuries and no |; release of. radioactivity. 
Regulations governing worker ^cbndl|i6t are constantly being 
updated to prevent accidents* ; \. . ' 

■ ^ ■ ^ ■■'/.] '\ . " • . 

. "Environmental !Egf ects 

Opponent *. 

In the normal operation of nuclear plants, some radio- 
active .materials will inevitably escape^and expose the 
public. Reactors also give off more waste heat than 
fossil-fueled plants of the same generating capacity,, 
and this thermal discharge has already adversely affected' 
the ecolpgy. 9f rivers and lakes% The biggest problem,! 
though, is what to do id. tli nuclear wastes . Already 
200,000 tons of discarded uranium left over in sp^t fuel' 
has accumulated iii 20,500 steel vessels at Oak Ridge \nd 
other sites. Some wastes remain ^dangerously radioactive 
for thousands, of yearis- — Ijong after steel drums rust away. 
Not. only is there a danger to the public of being, exposed ' • 
to tlie cqncer-causing radioactivity of these wastes, but ^ 
some of .them, including plutonium, are so chemically 
toxic that accidental- ingestion of even very small amojunts 
can 'cause death. Even if one assumed that secure, long- • 
range storage of these, wastes could be found ,\ the cost — 
including constant guarding *f or thousands of years — would 
be verjr larfie. 

/^9 ' . 



Advocatv e • ^ ^ , 

the aobunt of Mdiation escaping from reactors is • "^"y'^ 
minuscule compared with' gaturaLly occurring radiaticri 
on earth; the average person i:e reives -one^ ten . 
thousandth as much radJ^atiorc frDia'thfe nuclear industry 
as- from natuxrar sources or medical X-rays. Thermal dis- 
charge could be used constructiv^ly-^say , to^ heajt homes 
as in some other countries — if the public wg^ld acr.ept 
it. Annual cosfts of ^all environmental effects asso- 
ciated with reactors are less than half those--as5[DQi^^t^^- 
with coal-firfed plants, l^uclear; vastes are realTy nojt - 
as much of a problem as "some have .claimed: /Long-lived \ 
wastes arie^ only half a percent df the total^ wastes , and^. 
these are now molded into insoluble solid masses. By ' 
2010 the total volume of .these .solid wastes could fit 
comfortably into, a single abandoned s^lt mine (a very 
stable geologic formation) at negligible cost... The 
spent uranium^ at Oak Ridge is bein^ saved for use in 
the breeder reactor, where its value could be trillions 
of dollars. Plutonium is less toxic than many indus- 
trial chemicals in common'^^^ • 

■ : ' ^ ■ ■ ■ ' ' ' ' ■ ■ ' ■ ' 

.■ •V . ' . . , Terj^rism " . . cf ^ 

Opponent ■■-..y \ 

Aven if . t^e reactor operation, occa- 

sional aci^idehts,Wciste^^ and storage could 

. be pyercpme, ' no way has b^een. found to calculate the 
Impact 6jf nuclear terrorism, or to adequately; prevent 
it. A/nuciear bomb can^/be m from only 10iKtP:#20 pounds 

;:6f plutbnium, whicTi is ^copiously produced in every 

react6r*and '!i?hipped elsewhere for fuel reprocessing. 

On BTi^ET television program*, an undergraduate student 
dembiisttaC'ed how easy it would be to steal some plutonium 
and^design a bonfc— which experts from the Swedish Defense 
Ministry gald would |'explode. But the^^aim of the^ American- 
hucl^r indi^ try. is;fhpt just to build reactors here, 
.yhefe some safeguards; do exists but rather ^to export its 

^technology,; inevitably to countries whose obvious poll ti- 
cal/instability will virtually assure nuclear weapons 
proliferation. To Prevent nuclear theft and .terrorism 
in the United States wil^ require establishment of what 
some: have called a "garrison statd;"rto prevent it abroad, 
nothing can be done 

Advocate 

' Relj^tive to the nuclear power debate, the issues of 
terrorism and proli|eration are simply red herrings — 
there are much Easier* ways to go about either.^ In the 



first plac^, the "10 to 20 pounds" of bomb material 

/refers only to the. weap^ms- grade, metal^c piutoniura-239, . 

whiqb never exidts as such anywhere in Ae whg^e nuclear 

fuel 'Cycle. It. would take from '200 to 900 poifn.ds of * ^ 

tmjirocessed nudlear fi^el td inake k very crude boid>, or 

25 to ^ 70 pounds of the reprocessed plutonium oxide— a / 

much jixore difficiilt substance to l^ndle^ t the 

weapons-grade met^. ^Designing a' bomb may) be simple 

(thougn none, qrf." the Swedish "experts" Had actually eyer 

built one),,; biit preparing the- material^ requires an 

extensive industry., arJ^^assenibling the. device without 

cookins oneself is actually 'quite a trick. "Conventional 

terrorism is a more immediate threap tt> civil libertiies, 

and: the best ^^ay to .encourage responsibility among 

developing countries is through trreation of a working 

partnership, based on such projects as nuclear power. \ 

• ' . ' »• r 

■ " ' . ■ % ; 

' \ A?>terhatlves ^ 

Opponent 

Ultimately, Jj^e reason nuclear power, development should 
be halted is that* so many, better alternatives are avail- 
able, attd: heeded development funds have been usurped by 
nuclear research. Sdme 40 percent of tlie energy consump- 
tion In the .United States is unnecessary to begin. with, 
* according tp some estimates. Savings of that amount v / 
could, easily be. obtained in buildings and cars, through 
careful .redesign. Thfe unemplcymeht picture could he ^ 
bflglitehed if we let people take-back some of the jobs 
machines took from them. For energy increases over tjie 
short term, more/ coal could be tised if. the proper environ- 
mental protection devices were itistalled; Geothermal, 
solar and wind energies are waiting to be tapped in end-' 
lesQ supply in .various geographical areas aiid these 
alternate sources have the added advantage of lending 
themselves to small, • labor-intensive development. 
Finally, if one insists on nuclear energy, vhy not wait 
until the much safer ;=fusion process is perfected, prob- , ^ 
ably in the next century? ~~ ' . 

• • ■ ■ * . • 'V ■ 
Advocate \ , 

Ultimately, th^' reason nuclear power miist be'.dev eloped is 
that no ott^er viable alternatives are available,^ despite 
greatly increased funding. The wasteful elements of > ^ . 
society cannot be changed overnight; the:best estimate 
Is that conservation can hold down* total energy growth 
to 2 percent a year— still fast enough' to double •^demand 
in 35 years • Even modifying 10 percent of the country's 
homes to solar heat would savj^ at most 1.5 percent of our 
energy needs, but would cost at least $70 billion. Energy 
and jobs go together— : just restricting oil impc^ts to ^ 



th<^±T 1973 levels .would ensure a IQl percent une'^loy- 
meat rate oyer the next 15 years ^ If history is' any 
guide. Power-generating i^lants using solvit; or wind 
energy are npw extremely expejisive, causing the power 
they would generate over their- lifetime to cost two 
or three times as much as that from nuclear or coal. 
Opening new coal mines and power plants and installing 
pollution devices will take years ^nd a huge invest- 
ment* fusion is still chancy. - 
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PURPOSE:. \ I To examine the varying ^demand for electricity at * 

. ' . different times of a day and* the concept of timc-of- 

A day pricing. 

/; ■ ; , ■ . _ ^ 

AiEVEL: Jimior-Senlor High School 



/ SUBJECTS: • Science 

Social Studies 



CONCEPT: The production, distribution, and use of energy have 

envirpiunental,^ politicaig social, and economic conse- 
-V:vr>^ quences.. ^ , ' 

' ■• ♦ ■ ■ . ■ ■ , ,i 

BACKGROUND: A factor that affects' the price , of * electricity is heavy 
ji^c^ , consumer us6^, that'' results in "peak loads" on a generat- 

^ / .ing station during relatively shor<: periods of * time. , 

Home ilse tends to be heavy in the morning, late afternoon, 
' and early evenings — little electricity is used between 
^ : 11 = 00 P-?n. aridv6:00 a.m. in most homes. . * „ 

■ .■ ^ , ^ ' - ■ ' 

Many factories operate only one or two shifts per day. 
Typically retail stores make heavy use!,qf electricity 
e only during daylight and early evening houi ^ 



Weather also affects electri<fal use. Beav^||ir condi- 
tioner use on very hot' summer afternoons results in very 

> large demands for electrical power. • - 

Since electricity cannot be stored, an e^Lectric power 
... station must have available a much higher; generation^ 
capacity than is usually required. Some mits," 
^jenerally^jthe most inefficient, may be operated as 
. little as 20 percent of the time. Since idle equipment' 
, . ^® expensive, the reserve or uiiused capacity adds* 

significantly to the cost of our eljectricity . ^ 

ACTIVITY: . Ask thifee or four students to read their electric 
^ ^ ' meters according to a definite pattern-v^over. a 24-48 

* \ hour period of time. A suggested' pattern might -be • , ^ 
6:00-8:06a-10:00 a.m.-i2:00 noon-2 : 00-4: 00-6 i-00-8: 00- 
. 10:00 p.m. ^ V « >; ^ 

How many kilowatts of electricity are" used during each 
two-hour block of time? Is the pattern of* use consis- 
t tent for each student's fapally? jlf not, can the 

discrepancies b(B 'explained? j 

\ Finally, engage the class in discussing the merits of 

time^of-day pricing. Such an arrangement (possible 
through special meters) would result in elect:ri,city 
. ^ 'costing more during periods of very heavy demanid and 

> less durfng^periods of light demand such as from 10:00 
p.m. to 6:00 a.m. How many ^imllies would (or could)^ 
change their pattern of using electricity to take advan- ' 
tage of 'such an arrangement? 
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PURPOSE: 

LEVELV 

SUBJECTS: 

Q3N0EPT: 
REFESiENCE: 
V BACKGROUND: 



ACTIVITY: 



To examine driving habits in students V families 
Juhlor*Senl6r High School . o 



■ 



Science 
Social Studies 



Energy, its productioji, use, and conservation are 
essential 'in the maintenance of our society as we- 
know it. i.j 

. Energy In The Clas s room Vol/ III; pActivity Guide for 

8-12 . Virginia Energy Officffe,. 823 East Main Street, ' 
'Richmond, VA 23219. ED 141 067. " ^ • 

The Federal Energy ^Administrati^on in a small pamphlet 
"Don^t Be Fuelish" estimated that if the fuel consump- 
-tion of the average car were reduced by 15. percent 
< petroleum consumption in the United States would drop 
by over 28 million gallons per day. At 60 cents per 
gallon this would result in savings of about $17 million, 
per day or over $6 billion per year. 

Ask! 6ach student to rate all of the car drivers in his 
^family on a good,, average, poor basis on the 11 recom- 
mended driving practices listed belov- Discuss the 
ratings w Do parents tend to ?ate^ higher, or lower* than 
students? Is there ^difference between the ratings 
given to men or to women drivers? Have any students' ♦ 
families; made deliberate efforts to modify driving 
habits? 

!• . Start slowly by accelerating gently except when ' «^ 
entering high speed traffic lanes or when passing. 
Hot rod driving and jerky acceleration can irfcre&se* 
fuel consumption by 2 miles per gallon in city 
traffic^ \ . J ' » 

2. Avoid unnecessary braking and try to anticipate the* 

• traffic ahead. Wheci the traffic light far ahead 
turns red, .take your foot off "the accelerator ' 

•immediately. The light may turn green again by the 
time you reach the intersection. If not, there's 
still a fuel saving. In coasting, the car's kine- 
tic energy maintains propulsion rather than the 
burning of additionaJr fuel. There'- is then less 
J energy to be dissipated in braking. Don't tail-^ <3 
gate. This necessitates additional braking, too. . 

3* Drive at moderate speeds. As your speed increases, 
so does your car's win,d resistance — a Jbig factor" 

* In gasoline mileage. Most automobiles get about 
28 percent more ;niiles per gallon on the highway at 
50 miles per hour than. at 70 and about 21 percent 
more at 55 than at 70. 
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Drive at steady speeds . Hold d steady, foot on 
^ the* accelerator as long as traffic condit,ions 
permi^t. ' On theiiighway, "see-sawing" or 
repeatedly vdryitf? the speed by 5 miles per hour 
cavt reduc^e gas mileage by as much as 1.3 miles 
per gali on . 

Save gas' when clanging gears. If you drive a - 
car with a manual transmission, run through thiB 
lower gears gently and quickly for a -minimum 
gasoline consumption,^ then build up speed in 
higher gear. If you drive a car with an automatic 
transMss ion, apply enough gas pedal pressure to 
get the car rolling, then let up slightly on the 
pedal to ease the automatic transmission into high 
range as quickly- as possible. More gas is consumed 
in the lower gears. . , 

Avoid unnecessary use of air conditioning equipment. 
When in use, 'it reduces fuel ecbnoiiy by as much as 
2^5 miles per 'gallon. . . • 

Avoid excessive idling. The average American car 
consumes a cup of gasoline, every 6 minutes when 
idling. When you stop, the car, don't idle the 
engine for more than a minutdr. If you ^re waiting 
for" someone, turn, off the etjgine. It takes a lot 
less gas to restart, the car than it- does to^idle it. 

Break^ gas-wkstlng habits. - For instance, tion't pump 
the! accelerator or race the engine when your car 
isn't, in motion. ' It wastes gasoline. AnS use the 
brake pedal rather than the accelerator to hold * 
your car in place on a hlll.\ 

Plan, short trips carefully. Short' trips are costly 
in terms of gas mileage^ A veKicle started cold - 
and driven 4 miles may average' about 8 miles per 
gallon. The same .vehicle warmed up and driven 15 
miles may average nearly 13 miles per 'gallon. ^ How- 
ever, don't idle the en'gine to warm ft fa wasteful, 
^.practice). Drive slowly the first few blocks . 

Consolidate your driving. Combine ghort shopping 
and commuting trips to reduce the miles traveled for 
each action. . Patronize shops in your immediate area 

as much as possible t6 reduce mileage. , ' 
, '• ■>,' ' . ' 

■ ■ ■ ' . ^- " ' 

Pre-plan your trips. Figure out which route will 
require the least,* fuel. Allow forv ^e fact that 
freeway driving is nearly twice as economical as 
driving in heavy city traffic. Travel during off- 
peak- traffic times whenever possible. ;>Use routes 
with a minimm number of traffic/ lights and stop 
signs. , 



To examine the Issues involved (incljiding energy 
conservation) in "bottle bill" legislation, 

Junior-Senior High School 

■ . • 

Social Studies " 

* ■ * • ♦ ' 

Thefprodjuction, dis tributibn, and use of energy have 
envirbtiviental , political, social, and economic conse- 
quences ; , . , 

"The Message in the Bottle," Illinoi.s* Off ice of 
Education, 100 North First Street, Sptingfield, XL 62777, 

Present to styiidents (preferably in written. form) the 
folljowing background* information on'bottle bill legis- 
lation introduced in irESiois and a number of other 
states • " .'i. 

. BACKGROUND ON THE 
i BOTTLE BILL ^ 




In 1972, a law went into effect in the state of Oregon 
which required that a five-cent depps ft be .charged on 
most beer and soft drink containers, with the deposjits 
being ri^unded to whoever returns ttje opntainers to the 
"Store,. This law requires deposits/ even on throwaway,. . 
nonretumal)le .cans and bottles a Before passage of the 
law; only refillable glasS bottles had deposits on 
them and could be redeemed for cash* 

TJie Oregon law wq^ intended* mainly as an anti-litter 
measure, but backer^ also argued that there would be ^ 
substantial savings of eriergy and raw materials as 
well as a- reduction in solid\waste. 

Since the enactment of the Oregon law^ a number of 
other' states have adopted similar laws- either by acts 
.of their legislature^ or through the referendum pro- 
cess. These states are Vermont (1973), South Dakota 
(1974), Michigan (1977), and Maine (1977), Efforts 
to enact -beverage, container, deposit laws hav^ been 
made in, many other states. In Illinois, such legis- ■ 
lation has been introduced^^repeatedly JUn the General 
Assembly, only to 'tall, far short of :.passage. 

Opponents of the deposit law contend that' it would 
cause some people, mainly in the container manufactur- 
ing industries, to lose their jobs. Further, they 
contend that .consumers ^re entitled to choose for 
themselves betwe^h"^ retuniables and throwaways They 



Us 



point to the large . Investment thejr have In throwaway 
containers, ndt/onjy at a, manufacturing stag^ but -also * 
In distribution and retailing. Finally, they say that 
requiring deposits on throwaway .cans and ''bottles will 
raise the prices of beer .and soft drinks, 

•■'♦■.*■•'"■ ' ' . ■ • • ■ * 

Supporters of the law counter that new job? wlLLbe . 

. created to handle the greater volume of returns. 
Further, t"hey 'Contend that consumer choice should be 
restricted whenever a prbduct is shown to Have^ harm- 
ful environmental effects. They say that Increased 
costs, if there are any," <;an be passed, on to beer and 
soft drink consumers, but that everyone, including ^ 
>tho8e consumers, will save in terms of tax money spent 
on litter pick-up aiid'solld waste dlsp^al. 

After students Have, read tiie above background information v 
ask each student to complete the questionnaire on the . 
next? page. " • . \'- 

Analyze class responses to Questions 1,' 6, 12 and 17. 
What does the' c las s^ judge to be the. lowest deposit 
change that would get most of the cans and bottl^/^ 
picked up? 

Analyze class responses to Quest lonsV2, 7, ll and 18. 
What does*the class judge to be the deposit change 
that would least dlscpurage. consumption of beverages?' 
M a discrepancy exists between these, two deposit 
charges, how would students, as legislators, ' resolve ' 
the difference? . 

Examine responses to Question 5. How important did 
*:he class rate Q,onservatloii of energy dnd other 
national resoutces? Attempt to explain the vhigh 
or low rating given. ' ' 



LITTER AND CONTAINHl DEPOSn rv-^S^^^ 

!• When you find nondeppalt beverage cans and bottles on the 
ground, do you pick thea up and put them in a waste 'container 

a# yes b« no. ^ 

2. If no deposit were 'charged on any beverage bottle and can, 
you would: ' ' , ' - , 

a. buy more, b. buy the same number, c, buy fewer, 

3. If you saw someone throw a beer or pop can onto a- public high 
way, you Vould- be: 

a. very angry, b. slightly annoyed, c^ unconcerned. 

4. Which of . the following materials makes up the largest part 
of litler? • 

a. p^per, b.. plastic, c. glass, d. metal, . 

e. miscellaneous (all. other materials) . 

5; Which of : the following reasons would ^you regard a^ the ' 
most Important in objecting to litter? 

a. unslghtliness (it's ugly), 

b. danger to people and wildlife, 
-c. ^cleanup costs, 

<!/• blockage of sewer drains and drainage ditches, 
e« damage to lawn mowing and farming equipment, t 

f. waste of energy and pt her na'tipnal resources., 

6. Would you pick up a beyerage container and carry it to a 
' store if you could earn. a deposit of 5 cents? 

a. yes, b. ,no. ' > 

7, If a deposit of 5 cents were charged on all beverage bottles 
and cans, you would: ' - / * - . , 

.■ ' . . » 

a. buy more, b. buy the s'ame number ^ ' c. buy fewer. 

i. Which jf the following methods would most, effectively reduce 
litter? ' ^ V 

a. enforce more strictly present anti-litter laws 
, uslilg more police, * - / o 

b. increase fineis for llttej:ihg, 

c. charge a' deposit on all beer and pop containers, 
whether' or not they are refillahle, to 'ensure - 
theli: .return, r / 

d* in^posG a cleanup tax on businesses .that sell 
commonly littered items, 
. €• more cleanup campaigns and anti-litter advertisements. 



9, If you si^w someone throw a beer or pop can Into' your 
neighborhood /park, you would be: i * 

a, very^angry, b, slightly annoyed, c. unconcernea", 

10, what kind of beverage container Is most common In litter? 

a, the returnable, deposit type, . • 

b, the nonreturnable, throwaway type, 

11, ^ If a deposit of 10 cents were charged o\\ all beverage 

bottles and cans, you would: ^ 

a, buy more, b» buy the ^^e number, c. buy fewer, 

12, Would you pick up a beverage bottle. or can. and carry., It to 
a store If you could earn a deposit of 10 cents? 

• a, yes, b, no.- . 

13, Compared to throwaways, the per-ounce cost of beer and 
soft drinks sold in returnable bottles 4s: ' ' 

" . *_'■■* - ^^ . « 

' t 

a, more expensive, b, less '^pensive, c, the same°, 

14, A, deposit charged on all beer and soft drink bottles and 
cans sold tod^y would be: 

a, good Idea,^ b. a/bad Idea, c. undecided. 



15, Which of the following |mateplals makes up the largest 
amount of litter? I ■ ' ' 



a, beverage bottles 

b, -vehicle iscrap, 

c, food wastes. 



and cans, 



d, paper arid plastic packaging and containers, 

16, If you saw someone throw a beer or' pop can into your 
front yard, you, vfould be: " 



a, very angry, b. slightly annoyed, c, unconqerned, 

17, Would you pick up a b^everage container and carry it to a 
store if you could earn a deposit of 20 cents? 

^ a, yes,/ b,' no, [ " . 

18, If .a deposit of 20 cents ver/a. charged on all beverage 
\bottle6 and .cans, you would! 

*• ^. buy more, b* buy th^; same number, c, buy fewer, \ 



To become aware of problems associated with gasoline 
rationing In the' Unlttcd States, ■' - * 

Junior-Senior High. School. , 

^Social Studies, •> . 

The -production, distribution,' and .use. of energy have 
environmental, political, social, and econcgnlc conse- 
quences, • i. 

When the U.S. rationed gasoline during World War II 
there were about 25 million automobiles on the road. . 
In 1975 the country had registered, according to the 
World Almanac/ more than 13d million vehicles. 

A complex system that often led to black marketing and 
other efforts to bend the rules' was created to ration 
gasoline "fairly." Car owners received "A," ?'B," "C;" 
or "X" stickers that were pasted on the auto windshields. 
The "A" sticker entitled the car owner to a basic ration 
of four giallons a;. week yhlih was later redi/ced to three^ 
gallons. The "B" sticker entitling the oxjnet^ to extra 
gas was given to persons who could ip rove their cars were 
needed to get to work. The "C". sticker, and more "gaso- 
line, was given to Vorkers such as physicians who could 
pr aye that extra gasoline was necessary In their job. 
The "X" sticker exempted a vehicle from rationing and 

was available to very few drivers,- 

•«=• . ' * ■ " • 

» » ' > ■ ■ J- ' , ■ ^ 

Batlon books and stamps accompanied stickers. Buying 

gasoline required stamps as. well ae" money. . The service- 

Ftation operator was required by the Office of Price 

.Administration to turn lri'= stamps to account for kll 

the gasoline hepurihased and sold. . . . ^ 

JSpeed limits vere reduced to 35 miles p^r houi* and a, 
driver caught speeding could lose his gasoline ration. 

.During a period in 1943 when the gasoline "A" ration 
was three gallons per week, the Office of Price Admln- 
Ifttratloh banrieil all "pleasure driving," Essentlar 
driving was. defined OVk to include "necessary" shop- 
ping, getting medical attention, attending funerals or 
thurch Services, and meeting emergencies involving' 
threats to life, health, or property. 

While CPA reported good compliance by "a large majority 
of motorists, a black market developed using counterfeit 
or -stolen stamps; By the summer^^of 1944 several hundred 
'black marketers had been convicted and sever.al thousand 
drivers had their gasoline rational revoked for using 
Illegal stamps'. * 



Revlev with the class the U.S. experience cwlth. gasoline 
rationing summarized ^ on the previous page. As a home- 
work assignment » urge students to discuss with grand- 
parcftits or other* older -persons their judgments about , 
the effectiveness of the gasoline rationing system 
used during World War II, ' 

Discuss .as a class, or. In small groups, the applicability 
of ^uch a rationing system In the United States today. 
In the event that a very severe gasoline ^shortage pre- 
dicted' by some people actually develops Is rationing 
Inevitable? What other* options are available? 



*To conduct a public opinion poll on energy issuer, *, 
Junior-Senior High School 
Social Studies c 

The ^production, distribution, and use of energy have 
environmental, political, social ,• and economic 'conse- 
quences. ^. 

» • - • * ; 

Energy In The. Classroom ^Vol , III; Activity Guide for 
8-12 , Virginia Energy Office, 823 East Main Street, 
Richmond, VA 23219. ^ED 14L 067.' 

:" ^ - . 

Ask each student to use the. energy opinion questionnaire 
reproduced below with at least two adults and two 
students of t.heir age group.* 

•. • ' ■ • 

Poll data obtained and analyze to determine areas of 
agreement and disagreement" between adults and students* 

Analyze^ and discuss, if possible, differences of opinion 
which appear to be related to income level% level of educa- 
tlcuiy and field of work of the respondents*. ' 

ENERGY OPINION POLL 

This is a public opinion poll. We are interested in 
your views of our energy crisis. Please take a few 
minutes to fill out this questionnaire so that we may 
have^a better understanding of our community. 

Ple^e check the appropriate answer in the column next 
to eachi question. 

1. Do you believe there is an energy crisis 

2. Does the energy "'crisis affect you? 

3. Ddes the energy crisis affect your family? 

4. Who is affected most by today's energy crisis? 

Number each category according to priority. -Number 
1 is'most affected and number 10 is le-as^t affected. 

politicians 
diplomats 
coal miners 
your family 
electric utilities 



Yes _Nb 

Yes No 

Yes No 



oil companies 
Industry 

local cities or towns 
small businesses 
pobr people 
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Check the appropriate 
answer to tell us" how 
you feel about each 
statement, 

5. In bur community, mass 
. transit could coris^erve 

energy. 

6. Most people should be will- 
ing to carpool or take the 
bus to work rather than 
drive their own car. 

?•« Major oil companies are 
sincere in their Searcjj 
.for new energy .sources, 

8. Cheaper sources of energy. 
Would be just as beneficial 
to the major oil companies 

" as tQ. the consumer, 

9. Today's energy balance 
hinges on the Middle East 

.^situation. 
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10. The U.S. i^ right in 
supporting Israel regardless 

'of the threat of another 
Arab oil embargo; 

11. Cdal is cheaper than oil, 
and therefore should be 
usedjwhenever possible, 
even at the risk of air 
pollution. 

12. There are many beneficial 
effects of our energy " 
crisis . 



13. Many lives have been saved 
by driving 55 mph; there- 
fore, the speed limit , 
should never go above that 
level. 

14. New automobile engines have 
been developed which con- 
siderably increase gasoline 
mileage. 

15. The government vi 11 ^h el p us 
all by imposing gas ration- 
ing in the near future^ 
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16. 



17. 
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Gas ^rationing is the best 
way tb^make Americans; use 
less gasoline. 

Twehty years ago there' was ^ 
no coloic^ television and; to 
people did not have dish- 
washers or clothes dryers. 
We vould^jbe better bff if««- 
these appliances were taken 
off the" market. 



J.8. Buslnessesl shofild save energy 
■'^ by removing; all advertising, 
lights. 



20. 



r3 



,19y Thirty years ^gc/ there was 
no energy crisis. Techno- 
jlogy is responsible for our 
problems "toda^ . 



No one has a r^ght 
their house heated 
in bhe winter t^lme. 



to keep 
above 68^ 



21. Electric utilities should be 
forced to reduce^^ rates so 
that\.everyone, regardless of 
income, is 'able to have all 
the electricity they need. 



22. It is not my responsibility 
to take energy conservation 
seriously. After all, what 
difference does my attitude 
make? . - ''^.\ 



23 Most of our energy an4. 

environmental problems\ come 
from the careless wasting 



of our resources. 



24. The energy crisis has caused 
most American families to\ 
reduce driving, turn ba(ck\ 
their thermostats, and eduV 

ves about the 
energy situation^ .\ 
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2Sm Major oil companies con- 
trived the energy crisis, 
causing long lines at the 
gas stations and increased 
prices . 7 

26, If the ^governmer\t . took over 
control of our natural . 
resources and imposed strict 
regulation on ener^ consijmers, 
the energy crisis would dis- 
appear. - ' - ' ' v- 

27 • Increased federal spending is 
justified to support scienti- 
fic research into alternative 
sorurces of energy • ^ 

28, Industry consumes a major por- 
Ijlbn bf our energy and there- 
fore should pay a higher price 
for It. 

29. Nuclear power is really the 

' answer to .the energy crisis. 
Scientists know all they need 
to know about -reactor . safety r 
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30, Just how important is the energy crisis in America? 
Number each problem according to its priority in * 
pur society. Number 1 is most important and number 
10 Is least important. 

moral decay 

' environmental pollutioa, \ 

' planning, design, construction problems 

drug abuse 

racial tension 

Inflation 

^ unemployment 

. the energy crisis* 

government corruption " ' 
big businei^s 
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To exanlhe the relationships between major Inventions 
and Increased energy usage.. 

Junior-Senior High School 

Social Studies \ ■ ' • , 

The production, distribution, and^use of energy have 
environmental, political ;-^oclal, and economic conse- 
quences. . c 

Ask each student to Ust on a sheet of paper eight major, 
inventions of the past 100-150 years. From the individual 
responses develop on the chaj-kboard a -master list to show 
range of responses and the several inventions listed by 
many students. It is velry likely* that the automobileii^ 
airplane, radio', television, motion pictures , electric^ 
light and several others will be cited often by students. 

Typically , inventions require- an energy source such as ' 
electricity or a petroleum product to make them operate. 
List beside each major invention the energy it requires*; 

After using the above procedures as Intro.ductlon, i ask each 
student^ to select one of. the inventions, as an area for 
, Individual study. * Through encyclopedia-type research, 
the student should develop insight into t; 2 importance 
of the Invention together with an assessment of how 
Increasing energy costs, will affect it. ^ The reses^rch 
might rweil be summarized in an oral or preferably written 
report. . « 



To examine reasons fbr the pop^lairlty of autbmobile 
-transportation. * 

Junibr-Senior High School I 

Social Studies ' .\ 

• • • ■ ^ 

The production, distribution, and use. of eniergy have 
environmental, political, social, and economic conse- 
quences • 

Develop with input from the class a list bf methods of 
transportation used by person^ around the world to mc>ve 
£r dm home to work. - Students will likely identify such 
methdtTs. as prlyate^automobile, bus, taxi, and computer 
train colnSpn^ in the United States and other 

Western cputitties. Students, with teacher assistance, 
can also identify modes of transportation such as walk- 
ing, bicyclihgi animal drawn carts, rickshaws, and motor 
scooters used' far more often, in lesser developed coun— 

tries than in ours. '> 

• '..■'■■■■» * '■ 

After developing the list, ask each student or small 
group (2-3) of students to try • to "list tlve reasons ^ 
why the United States has such an enormous number of 
automobiles. The United States, with more than one 
registered automobile for every two persons, leads the 
world in using this form^ of ^transport at ion. Why do we 
have so many automobiles (per Capita) in the U.S.A.? 

Ask students to share and discuss the reasons they have 
cited. Discuss, in general ter^ , tl\e origins' of these 
reasons. Were they- economic^ social, political, 
developed internally by National thought*, motivated 
externally^ by outside forces, or others? 

Finally, *df time and interest permit, speculate on the 
future of the* automobile in the-U.S. aii^ the world. 
Is it likely ;to;be uore or less important? Why? 

• ' . ■ y ' ■ ■ ■, . 
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To. examine U.S. efforts to conserve energy. j 
Jimlor-Senlor High School 

Social Studies ' . - 

The production, distribution, and use of energy have 
environmental, political, social, and economic conse- 
quences. , 

The Potential of Energy Conservation . , Executive Office 
of the President, Office of Emergency Prep^edness, 
October 1972. 

In 1972 (prior to the Arab oil embargo) the'publication 
cited above Identified six promising things that could 
be done to<>conserve energy*. These were: 

Improve insulation in homes ^ V . 
Adppt; moi:e efficient air conditioning ^ 
Shift intercity freight^ traffic from highway to rail 
Shift intercity passenger fraffiq from air to ground 
Shift urban passenger traffic from automobile to , 

mass transit ' ^ 

Introduce more efficient industrial processes and 

equipment . ' 

The. energy- program enacted by the U.S. Congress in 1978 
and signed into law by President Carter, continued to 
stress the importances conservation of energy. 

Review with the=^class the recommendations made by the' 
President's Office of Emergency Preparedness In 1972. 

Ask each student to discuss ^**briefly in writing how he • 
believes the* United, States has responded to these^ 
reconnnehdatlons ... Does the student have ""personal kpow- 
ledge or believe that citizens have improved home 
Insulatloh? Adopted more efficient air conditioning? 
Shifted freight traffic from highway to rail? Shifted' 
p&ssenger traffic from air 'to ground? Shifted urban . 
passenger traffic from automobile to mass transit? 

■ • ■ . . , ^ ■ . .. 

Involve students in converting their written ^answers 
to a five-point Likert scale of strongly agree, agree, 
neutral, disagree, strongly disagree and tabulate 
responses on the chalkboard. Discuss results.* 

What recommendations have received the most support from 
the American public in the past six years? Why? What, 
if anything, can be done to achieve the other recommen-. 
dations more successfully? 
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To examine the relationships between growth of cities 
aisa increasing use of energy « - 

Junior-Senior High "School - 

Social Studies 

Language* Arts ; 

The* production, distribution, and use of ienergy.have 
environmental, political, social, and economic conse- 
quences. 

Review WitH the class the fact, that prior to James Watts' 
development^ of the* steam* engine, no city on earth had a 
population of one million people. Today several greater 
metropolitan areas have a population: that exceeds 10 
Mllion. The "World. Almanac identifies more than 120 r 
.cities with a population greater than'one million. 

Cities use enormous amounts' of energy. Food must . be 
brought in, waste removed, workers -commute .from home 
to work, elevators lift. objectsV etc., etc. 

Ask students to write ^ a paper in which they explain how 
modem technology, powered by our present energy sourcj&s, 
,has made possible the growth of cities./ 

The assignment mj.ght be u&ed as ah in-class without 
preparation activity to introduce the topic of city 
dependence on energy or it might be assigned as a^ 
major paper to be developed ^±th use of out-of-class 
research. 
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To examine relationships between energy, costs 
and lifestyles ^ , 

Junior-Senior High School f 

Social Studies 
Language Arts 

The production, distribution^ and use of energy have 
environmental, political, social, and economifc' conse- 
quences . 

Present to the class- ati "iffy" question that involves ^ 
c great change in the amount o-f energy available to typical 
American families. 

Encourage- student-s as they work- individually or in ..small 
groups to use the^ information they t^ave as well as their 
Imaginations in developing answers. Answer? might be 
oral, in short story form^, in a play, ^ in a cartoon. 

Pose questions that relate closely to energy usage 
patterns of students and their families such as: 

what if gasoline rationing became necessary and 
your family travel by car was limited 50 miles 
per week? 

" . * ■ . ■ - . \ 

what if> the energy to heat your hpme costs three 
times as much as it now does? ^^hat. would you do 
to help pay for the greater cost? » 

what if gasoline stations were closed every weekend? 

. what • if an electric power shortage forced, the elim- - 
Ination of night-time athletic* events? 

what if the cost of gasoline reached, $2.00 per , 
gallon? 

what if an electric power sh^irtage forced your family 
to reduce its use by 50 percent? 

what If some scientist ' discovered a way to make , 
"synthetic gasoline" as good as our present fuel 
but it could 'be made so cheaply that it would ^ell 
for less than 20 cents a gallon? . 
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To develop vocabuiary useful 1t> energy study through 
use of a word'' search puzzle. - ^ ' 

; Junior-Senior High School ^ , ^ 

Language Arts ' , . . 

Science . , ' . 

Social Studies ' ^ 

^Energy^is so basic that nothing moves or is accomplished 
without it. . 

> t)klahdma Energy Awareness Education, Energy Education 
Activities; Grades 4-12 . Oklahoma State Department of 
Education, Oklahoma City, 1977; ED 153 820. 
' \.' ' ■ ' . : , • . . 

The block below contains at least 60 words applicable 
to a^study^of energy. Words may Be found on horizontal'; 
vertical, or. diagonal lines or in reverse directions. 
^ list of words to be found is furnished. Students 
. should draw around the- energy words which they find as 
has been done for the sample word "power". ^ 
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30.- 


power ^ 







31. recycling 

32. smog . ^ . * 

33. steam 

34. solar ' 
.^35. geathermal 
136., wind 

37. .water 

38 . jiranium^ 

39. waste * • 

40. appliance 

41. -generation ^ ' 

42. htat 
' 43. storage 

44. ^ BTU 

45. demand 

46. kinetic 

47. petroleum^ 

48. potential 

49 . ' chemical 

50. coke 

51. » coniustion 
52.. crude ^ 

53.. gasoline - ^ 

54. generator 

55. heat ' . 

56. resource * , 

57. barrel - 

58. work 

59. sun - ^ 

60. ? Csee if you can find it!) 
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ENERGY ACTIVITIES FOR THE CLASSROOM: VOLUME II 



* SENIOR HIGH SCHOOL 
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PURPOSE: 



LEVEL: 
= SUBJECT: 
CONCEPT: 



REFERENCE: 



ACTIVITY: 



To tmderstand detailed principles of solar heating and - 
cooling. * ' ' 

Senior High School ^ 

Science v 

Presently, most of our energy requirements are* met through . 
using fossil fuels. However, there are other alternative 
sources of 'energy stich as solar, wind, fission, fusion, 
hydrogen," hydro, and geo thermal which must be considered 
and devefbped. 

•'Solar Energy for Heating and Cooling." A» informational a 
leaflet OPA-008 (3-78) aydllabLe from U.S. Department of 
Energy, Office of Public Affairs, Washington, DC 20585. 

SecuTje cppies of the leaflet which contains a color draw- 
:^ng of i:he solar heating and cooling system reproduced 
below. Distribute to students or present the material by 
^overhead projector. ^ 

Assign students ^i'e responsibility to master understand- 
ing of critical components and principles Involved, in 
such a system. - I^hat Improves the efficiency of collec- 
tors? mxat working mediums aire used from collector to 
/storage tank or area? What storage' mediums are commonly 
used? Why?, How does the absorption refrigeration method 
work? What materials .are used^as absorbers? 

After thorough .study-discussion' of t?he prlntipiiBS inyolved^ 
ask a heating-pooling contractor to come to/ the class and' 
discuss the practicality of such systems-ln the area he . 
serves. If he is unable to come to school, students might 
interview him in his office or by telephone to. get his 
assessment about the problem. ; . ^ 
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To measure student ability to obtain good gasoline mileage. 

• ■ 4.-?. .» \ ' • . ,■ 

i ■• . : . ■ . . 

Senior High ,Schdol * , . 

■ . i ■ ' . ■ ' ■ ■ ' ■■ ■ . ■ ,•■ 

Science (Driver Education) 

Energy^ its product lon^ use^ and conservation are essential 
in the maintenance of our society as we know it. 

• ■ ■ 

It should be possible, at relatively small expense, to 
modify . the fuel system of the school's driver education car 
so that mileage obtained from a quart of gasoline might 
be determined. \ - 

Near the end of the driver education program, each student 
in. the class should be given the challenge of coaxing max- 
t>imt^ mileage from the quart of gasoline allotted to him. 
Students should be Interested in seeing how they rank 
when compared with others in the class. If it is possi- 
ble to establish driving conditions that do not vary much,- 
the instructor may wish to establish a minimum mileage 
figure as one of the conditions for passj.ng th^ course. . 

This activity should emphasize to students ; the Importance 
of factors that affect gasoline mileage such as motor 
tunings tire pressure, rapid acceleration, • excessive 
braking, and steady rate of driving. 



To vattempt to Inqsrove gasoline mileage inl student driven 
'cars.- 

Senior High School . * 

Social studies / 
Science (Driver Education) 

The production, distribution, and use of energy have 
environmental, political, social,' and economic conse- 
quences. ^ 

The cost of ' gasoline has risen markedly since the OPEC 
embargo 'in 1973. Many persons believe that within a 
few years gasoline prices in the United States will 
equal or exceed the cost of $1.00 or more per gallon . 
which is now charged in European countries. * 

Driving habits 'grieatly affect gas mileage and thus; the V 
cost of operating an automobile. A report to the 
Congress by the Comptroller General of the .United States 
includes the following: 

Tests conducted by the Automobile- Club of 
•Michigan showed that cars fould experience as 
much ais a. 44 percent loss in gas mileage whfen ' 
operated by a poor driver as compared to a 
good driver. To determine the effects of bad 
driving habits, the test driver made jack 
rabbit starts, rapid stops, and weaved in and. 
out of traffic. The Club also ran the tests 
using good driving techniques Including smooth 
acceleration, travel at an even rate of speed, 
and using brakes only for routine. stops. 
Traveling in mid-af terhoon traffic, the^ test 
car got 14 .'36 miles per gallon using good 
driving habits and 8.11 miles per gallon with 
bad habits. 

Suggest to class members who drive their own cars that 
they make a carefxil check of th^ miles per gallon 
they get as they follow their regular pattern of driv- 
ing habits. If students already know this figure, 
this stiep can be eliminated. 

Ask students to check the mileage they can get during 
a week of.di^lving in which they follow as carefully as 
they can the good driving habits of smooth acceleration, 
travel at even rates of speed, and use of brakes only 
for routine stops. «- 
1 ' . , ■ r ^ 

Collect jdata from students who participate in the exper- 
iment to ascertain increase in mileage per gallon of 
gasolind consumed. Discuss the results. Are the ' 
savings worthwhile? . ' 
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^PDRPOSBf To examine the attitude, of a public utility company 

..^ toward mandated pollution contrbl equipment, 

LEVEL: Senior Hi^h School ' . . 

SUBJECTS: ' Science ^ 

Social Studies ' ' , 



CONCEPT J 



The product ioi>, distribution, and use of energy have 
environmental, political, social, 'and economic conse- 
quences. 



REFERESCE: "Plain Talk About Environment." A consumer report 
issued by Ohio Edison Electric Company. 

ACTIVITY: Distribute to the class the following example quoted- 

from the i^eference cited . Ask each student to read 
, " ' the material carefully and to decide whether he agrees 
or disagrees with .the thrust of the article. 

Ask for . volunteers to debate in an informal way the 
validity of the arguments advanced. Open the debate 
to a general class discussion to ascertain how many 
agree with the utility position. Ask those who dis- ' 
agree to present sound arguments to justify' their 
pos;ltion. 

A Case in Point 

The Bruce Mansfield Plant being built by Ohio Edison's 
subsidiary, Pennsylvania Power Company, in Shipping- 
port, Pennsylvania, will cost about $1.4 billion when 
completed. Almost 33 percent of that total cost will 
go for pollution control equipment, including an 
experimental sulfur removal and disposal system 
required to meet state and federal regulations. 

J 

It will require a massive "scrubber" system that uses 
lime and water to absorb the sulfur oxides from th*^ 
gases resulting from the coal being burned in the 
plant's boilers. 

It will require about 400 tons of lime per day for e^ch 
of the three units of the plant — about 400,000 tons./per 
year when. the -three units are operating. 

It will require the largest earth and rockfill dam' /in 
the eastern United States to close the end of a valley 
six miles from the plant to create .^a disposal area/ for 
the waiBte slurry when it comes p^t of the scrubber/ 
system. ' , ' 



The dam and the disposal site alone will cost 'an /esti- 
mated $88 million. / 



From the system 18,000 tons of^^^y sludge must be 
dlajpose^l of 6very day~^ everyvyear. v 

. And^tfi^ cpst of ^ust the, solidifying cjheM^ , 
imiiot;; lie^ a^^ to the slurry will ^ total about $3^600,000 
•a y(Mr; and about 10 mi^ fuel oil will 

be ^required to reheat the scrubbedjand cooled, gases to. 

provide additional buoyancy to enable the' gases to tise 

to.: greater heights for better dispersion. That oil 

could heat 7,500 homes each year! . 

BeKlnd the giant dam, an estimated . 200 million tons \ 
of waste sludge, solidified by a developing process on • 
a -scale never before tried, will f HI 1,300* acres during' 
the next 20 to 25 years with unknown long- tertSi environ- 
' mentaJi^c^^l|[|^e^^^^ 



You Be The Judge ' 

Look at the evidence ^ ^ , ' 

1. Ohio iBdison's towering chimneys release sulfur 
oxides high in the a:ir where they disperse over a 
wide area. Yet state and federal regulations demand 

. that the sulfur oxide content of the air be meaisured 
where: it comes out of the chlmn^ instead of at 
ground level" where you breathe. \ 

2. Any experimental sulfur oxide removal system is 
a gigantic gainble with your money. Despite the 
fact that dozens of other experimental systems have 
been tried, the technology has not proved either / 
efficient or practical under normal generating plant 
operating conditions. . 

3. Finally, even though it is Ohio Edison's goal to 
mlid.mize S02 concentrations from our power plants 
consistent with piib lie health needs, the actual 
level of , SO2 that is considered harmful to. the 
environment has not been scientifically established 
■and is open to seifious question. ^ We believe that , 
many of the SO2 control regulations are' economically 
unisbund and more stringent than necessary to protect 
ptiblic health aiid welfare. 

- / 

It ^s Time To Speak Out 

Write to your legislators, before unrealistic state and 
-federal regulations drive the costs and the price of 
electricity any higher. 
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r Demadd^ ^hat legislation concerning the environment 
: start with a scientific evaluation of the "pollution 
. prbblim^^ each request; includes 

: a;!cohsiimer "economic, iinp studjr as veil as an 
Venvirohmental impact^* report. * 

Ask that Vreal" pollutants be identified clearly and 
that realistic methods be. developed to measure them. 



Require that ail methods of abiatement be accountable 
in terms of both benefits and costsC , ■ r 

Insist that reasonable degrees of perfection be arrived 
at. The; cost of teaching "perfection" becomes more pro-* 
hibitiye the farther up the scale we attempt to go .^The 
first 50 percent of pollutants can be removed at rela- 
tively, low cost . Bu^;.^after the 90 perceftt level is 
reached, it often costs as much to achieve a further 
'5 percent than It did, the first 50 percent! And absolute 
perfection^' of course, ;is impossible. 
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To examine* reasons why the trucking industry is opposed 
to the national 55 MPH speed limit. 

Senior High School . \ ^ 

Social. Studies \ ^, 

The production, distribution, and use of energy have 
environmental, political, social, and economic conse- 
quences. - 

the opposition of interstate triick drivers to the 55 MPH 
speed limit is well known. Equally .well known is the 
fact that o^ some stretches of interstate highways^ large 
tractor-trailers ere driVen'at average speeds closer to 
65 than to 55. 

. Many truckers iare paid* on the basis of miles driven in a 
10-hour work period. "The. teamster rate in. Columbus, 
Ohio in the fall of 1978 was quoted 23.050 cents per 
mile^ Thus, a higher highway speed that enables a 

. trucker to •travel a^ additional 100 miles per day 
results in an additional $23 of wages earned. The ' 

. additional fuel charge for the higher speed would, 
j!»ccordlng to teai^ster' of f icllals, be less than half of 
the .additional income. 

.■■ " ' ■ ■ ' ^ " 

Review with the class the conkitipn outlined briefly 
above which indicates that simple economics suggests that 
the 55 MPH speed limit hurts truckers and-'the trucking 
industry. 

Chobse. three menbers of the class to defend the truckers' 
porltlon. Challenge the rest of the class to come up with 
:v agreements they can to p^^irsuade the^truckers that they 
;iK>uld" accept and obey the lower nationwide speed limit. 



To examine arguments for and against higher crude oil 
prices. 

Senior High School \ 

Social Studies ' / 

The production, distrlbutloxi, and use of energy have 
environmental, political, social, and economic conse- 
quences. 

\ ■ ■ • . ■'•*'• * ♦■. . 

■ ' ' .■' ■ . • ^ 

^ The formation of O^EC and the subsequent quadrupling of 
oil prices had a serious impact on the economies of 
Western European countries ^ the United. States and Japan. 
During the last few decades, a high level of economic 
growth arid activity in these countries has been tied 
closely to "cheap energy"— particularly petroleum and 
tiatural gas.. 

The Importance' of petroleum as an energy source and as 
an irreplaceable bjase for the petrochemical industries 

, ^Is wf 11 known. Equally well known is the fact that 
petroleum exists in finite quantity. Even the weal th- 

. iest oil-prpducing countries in the Middle East are 
concerned >about the depletion of their reserves and 
ultimate /Loss of income from the sale of this natural 
resource. - 

Ask four students to represent the large Middle East 
.oil exportfing countries of Saudi Arabia, Iran, Kuwait 
and the United Arab Emirates. Ask these studenlJs to 
develop and present to this class the strongest possible 
case they can for doubling the present price of oil 
($16 per barrel) within the next three years . ; 

Ask four, students to represent the large oil importing 
countries of Japan, West Germany, France, and the 
United States. Ask these students to develop and 
present to the'class .the strotigest possible case they 
can for the need to maintain or even lower the present 
price of oil during the next five' years. 

Ask each student to try to eliminate his personal bias 
on the question of oil pricing/ Simply on the basis of 
'the facts and best arguments presented by the two groups 
( fi^iild he* vote to increase or maintain present oil 
prices?. Is it possible to be "objective" in consider- 
ing such a controversial question? How can apparently 
irreconcilable differences of opinion between the oil 
exporting and oil importing countries be resolved? 
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PUBPPSE: * To Investigate the potential ^pf^jjpar pooling at your 

school ^'-^ : ■ . ' • ' ' ; ■ • . ' ■ 

■ ■ : . . " ' . • • ,■ ■ ' . ' "i ' . 

4 . • ■ ■ . * . ' ■ u ■ 

LEVEL: ; Senior High School 

SUBJECTS: . Matheinatics ^ 

Social Studies o 

CJONCEPT:; Energy, its productiori, use, and conservation are 

essential in the maintenance of our society as^we 
know It. . 



REFHIENCE: Lee County Energy Action Cards . Xee County Schools, 
Fort >fyers» Florida, 1976. - SE, 024. 758. 

ACTIVITY: ^uwey teachers and students at your school to> determine 
how many, if any, share car pools. Try to find put what 
keeps more people from car pooling. Check home 
addresses and schedules of the teachers to determine 
whether or not any of them could effectively share in 
a car pool. How many students could share car pools? 
Check mileage of potential car pool efforts and est i- 
mate^* how much energy could be saved at your school if 
all those who could, woiild use car* pools. At the rate 
of $.15 a mile, how much money ^could your school personnel 
save by car pooling a week?, a month? for the school 
• year? . — ■ ' ' ■ . 

Start a school campaign to reserve parking spaces for 
I faculty and students who participate -in car pools. 



PURPOSE: . 

LEVEL: 
SUBJECTS: 

CONCEPT: 
REFERENCE! 



ACTIVITY: 



To exainlne the diversity and complexity of energy 
problems. ' ' 

Senior High School 

Language Arts 

Science . » 

The production, distribution, and use of energy have . 
environmental, political, social, and economic conse- 
quences. / 

Ideas and Activities for. Teaching Energy Conservatioh \ . 
Grades 7-12 , The University of Tennessee Environment . 
Cent er , South S t ad ium Hall , Knoxville , TN 37915,1;:. . 
January 1977. ED 137 100. f : 

Review with the class the idea that development of addi- 
tional energy resources in the United States will entail 
such things as "economic cost," "social cost," and 
"environmental": cost." , 

With input from the class, develop on the chalkboard a ^ 
list of current energy development problems in the 
United States such as: 



1. 
2. 
3. 
%. 
5. 



Strip mining of coal. 

Transportatlng western u;s. coal to eastern power plants 
Off-shore drilling for oil ,and natural gas. 
Siting a nuclear power plant. 

Transporting or storing radioactive' fuels or wastes. 

6. ^Siting of electric power lines. 

7. <rhermal discbarges from power plants.. 



Assign to individual or small teams of students the. task 
of developing a written report on one of the listed 
problems. Indicate that ^the report should describe the 
nature of the problem; d^s economic, /^social, and 
environmental iii5)acts; and alternative solutions. 



; EIERCT 'EPUCATION 'TEACHING RESOURCES 

The general referenoes listed below contain background material and « 
learning actlyltliesN deemed iiseful 'to ^ t and 
secondary schools. The general references^^are^followed by those • 
specific to elementary and secondary programs of Inist ruction. 'v 

All references are Identified by an ED number which makes possible 
easy location of material to the growin'g number , of ERIC microfiche. 
.coll^^pns distributed widely throughout the United States. Each ' 
reference also Indicates the cost of microfiche (MF) or hard copy 
(HG) of the. reference ^If the reader wishes to order a personal or 
library copy from the ERIC Document Reproduction Service, P.O. Box 
190, Arlington, Virginia 22210. ^: 

•The resumes for^each reference are r.eproduced as found in various 
monthly issues of Resources in £:44Acati6n . a publication of the- 
Educational Resources Information Center (ERIC) aimed toward early 
identification and aqquisition of reports of interest to the 'educa- 
tional community. , 



General Teaching Resources , ^ 

ED 111 662 Fowler, John Energy-Environment Source Book. Volume 

1; Energy, Society, and the Environment. Volume 2; Energy , 
Its Extraction," Conversion and Use . Washington, DC: > 
J_^^^^^9^^^ Science Teachers Association^ 270p, 1975, (AvaiV 
able from---N*ational Science Teachers Association, I742/ 
- V Connecticut Avenue, N.W. , Washington,. DC 20009 - Stock Number 
471-14692, $4.00' prepaid.) EDRS .Price MF-$0.83 Plus Postage 
HC Not/Available from EDRS.' 

This source book is written for teachers who wish to 
Incorporate material on the complex subject of energy 
into their/teaching. This work is divided into two 
/ volumes, each with niamerous ta^blps and f igures , arong 

, with appendices containing a glossary, mathematics primer, 

heat engine descriptions, and nuclear energy discussion. 
Volume 1 (Energy, Society, and the Environment) deals witjh 
energy and its relationship with conservation, the environ- 
incnt, the economy, and strategies for energy conservation. 
* In Volume 2 (Energy, Its Extraction, Conversion, and Use), 
topics discussed include the rate of energy consumption, 
future sources of energy, and the increased cost of energy. 

Mervine, Kathryn E. and C;awley, Rebecca E. ^ Energy- 
Environment Materials Guide . Washington, DC: National 
Science Teachers Association, 68p, 1975. (Available 'from- 
National Science TeacTier^ Association, 1742 Connecticut 
Avenue, N.W. , Washington, DC 20009 - Stock NuiAer 471- 
14694, $2.00 prepaid.) EDRS Price MF-$0..83 Plus Postage. 
HC Ifat Available from EDRS. 



ED 11 663 




This publication Is a; san5)llng of current energy literature,, 
: >The references are diVided into -four separate categories,! 
-r- each diredt ed for a specific audience: readings for 
teachers, readings for students (grades 8r-10) ; readings 
for students (grades 5-9) ; and readings, for students 
' (grades K- 6)', Included in four appendices are guides for 
// and audio- visual materials, curriculum materials, 

sources. -of 4-nformation, and government dpcwnents, 

664 Smi^, Stephen M., Ed. an\i Others. Energy-Environment Mini- 
Unit^ Guide > Washington, DC: National Science. Teachers 
Adsoclation, 217p, 1975. (Available from— National Science 
-Teachers Association^ 17A2 Connecticut Avenue, N.W., Wash- 
/"Incton^-i'DC 20009 -Stock Number 471- 1A696, $3.00 prepaid.) 
: EDRS Price MF-$0.83 Plus Postage. HC Not Available from 
EDRS. ^ ^ . 

This guide contains a cbllection of mini-units that provide 
0 materials for science and social studies teachers in ^grades 
K-12./ Theoe materials are Intended, to make teaching more 
; ' interdisciplinary and to stimulate decision maldng Ir^ 
young children. Activities are sought that will enable 
students to: voders tand and use existing fundamental con- 
cepts In the energy-environment-.area; identify and evaluate 
pe;:spnal and community practices, attitudes, and values 
related to energy-environment issues; and make effective 
decisions ^nd/or define their views of appropriate aQtions 
on energy-envlronm(Bnt issues. . ' ' 

602 Schwartz, Sid L., Ed. Energy Films Catalog. - Energy 

Research and ^Development Administration, 1976 . Oak Ridge, 
TN: EnergSr Research and Develppmdnt Administration, 82p, / 
" 1976. EDRS' Price MF-$0.83, HC-$4*67 Plus Postage. 

This is the first edition of the Ener^ Research and 
Development Administration (ERDA) catalog of available: 
motion pict\ire films. One hundred and eighty-ei^t films, 
^ principally relating to energjr, kre briefly described and 
classified into three understanding levels. All films, 
are- loaned free, complete borrowing instructions and 
request forms j^re-^ provided. • 
m ^ ' ' ' ^ , ■ ' . . 

192 Energy Education Materials Inventory (e.e.m.i.). Part 
One: Print Materials ^ Portland: . En^argy and Man's' - 
Environment Inc, 102p, 1976. EDRS Price MF-$0; 83 Plus - 

Postage. 'HC Not Available from EDRS. . ' ' 

■'.'*." * 

This publication is one of a stx-part inventory of energy 
education materials. Included in this part -^i^ a listing 
of print materials, including |he following: te^icher's 
guides, curriculum guides, ditto masters^ textbooks, 
V pamphlets, and posters. For each of the materials listed, 
X the following information is included when available: 
(1) Title; (2) Author; (3), Ayaiiability; (A) Cost; (5) 
Grade Level; (6) Related Materials; and (7) Evaluation of 
. the Material. 



ED 133 193, Energy Education Materials Inventory (e.,e.m.i.). Part 
Two; Non-Pxint Materials, Part One , Portland:. Eh^rgy 
-^tod Man's E;nvlrontoent Inc., 7^5p, 1976/ EDRS Prf ce 
; MP-$0.83 Plus Pb^^ 

This ptiblleatlon Is one of a slx-pvt Inventory of energy 
educacion xnaterial's. 'Ificiuded J4a this part ^ 
of non-print materials incladitng ^^^^ fllins, 
J fllnwtrlps, slides, transparencies faiMibrtapes^ 

recordsi 'For each of the xnaterials listed, the following 
itiformtlon Is included when ^avaliab re (1) Tltje;* (2) 
Author;. (3) Availability; (4 j Cost; 0) Gradef^^^^ 
'(6) Related Materials; and X 7) 'Evaluation of the tnaterlaj, . 

■ ■ • ■ ■ - , ; :■ ' ■■'>'■ • - ■ ■ 

ED 133 194 Energy^ Education Materials Iihyentbr^r (ele,m^l,), P&rt , ' 
Thrcie;^ Non-Print Ma'terlalg, *Part Two;. 16 mm Films , [ . 
Portland: ..Energy and Man's Environment Inc., :6$p, 1976. 
EDRS Price MF-$0..83 Plus Postage., ^ HC Not Ayallable" ^rom 

; EDRS. ' - . ■ 



t Avail 



a This publication is one of a sli-part Inventory of enefgy 
education materials. Lnfcluded in'^this part fs avlistlng 
of 16mm films. For each of the materials a. is ced, the 
following information is* Included when available:. Cl) 
Title; (2) Author; (3)^Availablllty; (4) Cost; \(5) Grade- 
tevel; , (6) Related Materials; and (7) EvaluatloV^ of the 
..mterial. ■ ' ., 

ED 133 195 Energy Education Materials Inventory Ce.e.m.l Jv v Part 

Four: Kits, Ga^es & Miscellaneous Curricula . , PoWlandV 
; Energy and Man^s Environment Inc. ^ 25p,%vl976. EDRS. Price 

MF-$0.83 Plus Postage. HC Not AvaUablS from EDRY 

This publication is one ^of a six-part inventory cifi energy 
education materials. Inpluded in this part Is^ a lining 

of kjts, games, and miscelianeous curricula.' For eacl. ^ 

the materials ^listed the following items are' included when 
available: (1) Title; (2)' Author; (3) Availability;' U) 
Cost; (5) Grade Level; (6) Related Materials; and (7), 
Evaluation of the niaterial. Materials listed in this 
reference iAclude both print and non-print items for 
teachers and ^students. f 
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ED 133 196 Energy Education Materials Inventory^. (e,e;m.l.) Part 

- Five: Reference Sources > Portland: Energy and Man's ' 
o Environment Inc.,^ 42p, 1976, ^:dRS Price ^MF-$ 0^83 Plus 
'Postage. HC Not 'Available* from EDRS. / /I 

This publication is one of^a six-jpar^ itiyentory-^f energy 
education materials. Included' in this part is a listing 
of bibliographies, coiq)uter sources of information, 
r directories^ educational programs, funded projects, 

' , * * periodicals, and journals.- For each, of the materials' 

listed, the following information is Included wh^a 

; : * available: (1) Title; (2) Author; (3) Availability ; / 

(4) Cost; (5) Grade Level; (6) Related Materials; and / 
<7) Evaluation of the material, ^ / 
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ED 134 445 Magnoll,- Michael A. and Wert, Jonathan M. A Composite 
of Ener^ Curriculum Guides and Enrichment Materials . 
Mobile, AL: Mobile Count> Public Schools, I6p, 1975; ^ 
EDRS Price MF-$0.83 Plus Postage. HC Not Available 
from EDRS. ^ . » = 

. This bibliography was prepared to provide a listing of a^ 
. ' variety of curriculum materials; instructional materials, 
and references related, to energy. Each entry includes: 
(1) Source, (2) Title, Vand (3) Coimnents on grade level » 
. • and price when available. Materials are primarily 

selected for relevance to grades K-12. 

ED 153 821 Oklahoma Energy Awareness Education, Resource Materials . 

. Oklahoma City: Oklahoma State -Department of Education, 
98p,l977* EDRS Price MF-$0.83. HC-$4. 67 Plus Pos tape. 

This publication is the teacher's reference of a .series of^ 
three energy eduction publications. This teacher's • 
reference handbook provides background information and 
some materials to aid the teacher in using the activities 
^in the other two publications. The many charts, gra;phs, 
* and illustrations are designed to provide the teacher 
with graphic ways to assist stiidents in understanding 
energy problems and concepts. The looseleaf construction 
of this pub^lication will enable the teacher to remove 
\ specific pages for reptoductibni Topics discussed in the 
twelve chapters of this oublJLcation include the energy 
conservation ethic, definition ^of energy^ selected forms 
^ of. energy used by man, future capital- requirements for 

, energy, and energy conservation in agriculture* Chapter 10 
'is a glossary of energy terms. Chapter 11 lists some 
selected sources of energy information. 

ED 156 474 Energy Education -Resource Gdide . Providience: Rhode 

Island State Department of Education, ;74p, 1978. (Avail-, 
able from— Dissemination Unit, Rhode Island Dept . of 
Education^ 22 Hayes Street, Providence, RI 02908 — no 
price quoted O EDRS Price MF-$ 0.83. HC-$3.50 Plus 
' Postage . 

To' help fill the needs of Rhode Island teachers for useful 
energy education materials, the Dissemination Services 
Unit of this state's Department of Education has compiled 
. this resource guide. The entries in thla.documeftt are 
/available ielther from ERIC or from the Dissemination 
. 'Services Unit; ED numbers are given for E^IC documents. 
. For all entries, a brief description alorig with the title . 
and author information are given. ' The publication lists 
documents that may be of use in general energy education 
• by grade levels: (1) elementary, (?) secondiary; and (3) * 

K-12. Selected journal articles ^r^ included along with 
a resources section^ including f ilms; periodicals:^^ or gani- 
zations, and Rhode Island Resources entries. The 120-plus 
documents entered v> coyer, many aspects of - the energy dilemma 
including economics,' natural resource allocation and' use. 



federal energy policy » nuclear power, and possible solu- 
tions to the problems. Some emphasis is given to the 
energy situation in Rhode Island, but thiis resource 
_ . guide should be useful to educators nationwide. 

, Elementary School Teaching Resources 

ED 127 160 AJTeacher's Introduction to Energy and Energy Conserva- 
, tion! Elementary , Columbus, OH: Battelle Memorial 
Institute, Center for Improved Education; Ohio State 
^ Department of Education, 93p, 1975. EDRS Price MFr$0.83. 
HC-i$4. 67 Plus Postage. 

This document ts intended to give the elementary school 
teacher background information and general suggestions 
' for teaching units and correlated learning activities 
related to energy and energy cons e^rvat ion. Sections are 
directed to:-' A Problem Shared by All, Causes, What is 
Energy?, Energy Sources, Searching for Solutions, Conser- 
vation: An Ethic for Everyone, a glossary, and an 
extensive bibliography. ^ * 

ED 146 044 Bakke, Ruth, Energy. Conservatloa Activity Packet , K-2 . 

*Des Moines: Iowa State Dept. of Public Instruction; 
. Ipwa State Energy Policy Council, 83p, 1977, (Available 
froitt— *Iowa Enci;gy Policy Council, State Capitol Coii5)lex, 
Des tfoines, IA ' 50319 - $10.00 a sSlSiJii, E^ Price 
MF-$0.83. HC-$4.67 Plus Postage. v 

This book was developed in response to the concern for 
energy conservation. It contains ^activities that stj;ess^^ 
'an energy conservation ethic and includes many values ^I" 
clarification activities for grades k-2. The teacher 
is provided with some background information on energy, 
- an extensive te^acher's annotatedyblbliography, and a list 

of resources, the topic of energy is divided into con- 
cepts and objectives, with ^activities interspersed where 
appropriate. There^aire over 40 pages of ditto and trans- ' 
patency masters, , two posters, and a game for the teacher's 
use. Also included Is an evaluation Isheet for the teacher 
to esse^o .the activity packet. 

ED 14 6 04 5 Bakke , Rut h . Energy Conservation Activity Packet, Grade 
; ^. Des Moines: Iowa State Dept. of Public Instruction; 
Iowa St^te Energy policy Council, Sip, 1977. .(Available, 
froiii-^Iowa Energy^ Policy- Council, State Capitol Complex, 
Des Moines, lA 50319 - $10.00 a set i;^^ EDRS Price 
MP-^$p.83. HC-$4.67 Plus.^ 

This activity packet for grade 3 is one of a series ^ 
developed in response to the concern for energy conserva- 
vtion. It contains activities that stress^ain energy T 
c H conservation ethic and includes many values clarificatJ^on 
, , activities for grade three. The packet is divided into 
two parts aud provides the teacher with background • 
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\ % ' Information, concepts and objectives , and activities- for 

each.part. Two annotated bibliographies, one for teachers 
'and the other for stxjdents, are also included I the teacher 
Is provided with ditto and transparency master pages to 
use In the classroom. An evaluation sheet and a list of 
resources are also a part of this activity packet^ 

ED 146 046 Bakke, Ruth. , Energy Conservation Activity -Packet , Grade 
4^. Pes Molnel^: Iowa State Diept. of Public Instruction; 
Iowa State Eriergy Policy: Councir,^02p, 1977. '(Available ' 
from^rowa .Energy Policy :X?ounc 11 State Capitol Complex, 
Des Moines, lA .50319 - $10.00 a ! set.) EDRS Price 
MF-$0.83. HC-$'6. 01 Plus Postage,: ^ 

This activityi packet for grade 4 is one of a series 
developed in response to the concern for energy conserva- 
tion. It contains activities;* that stress an-energy 
conservation ethic and includes; many values clarification 
activities for grade fouj*. The packet is divided into;^' 
two parts 'and provides the teacher with background Informa- 
tion, concepts and objectives, and activities for each 
part.. /Part one is • concerned with energy conversion and 
par t*^''two with energy production and use. Two annotated 
bibliographies, one for teachers and the other for students, 
are also included. The teacher is provided with pages ^ 
for duplication. An evaluation form and a list of resources 
^ are also ,a part of this activity packet. t 

' EJ) 146. 047 Bakke, Ruth. Energy Conservation Activity Packet, Grade 5 . 

. Des Moines: Iowa State Dept. of^ Public Instruction; Iowa 
State Energy Policy Council, 94p', 1977. (Available from— 
Iowa Energy Policy Council, State Capitol Complex, Des 
^ Moines, lA 50319 - $10.00 a set .) EbRS Price MF-$0. 83. 
HC7$4. 67 Plus Postage. . ^ 

This activity packet fpr grade 5 is one of a series^ 
developed in •response to concern for energy conservation. 
It contains activities that stress an energy conservation 
ethic and includes 'many values clarification activities 
for grade five.' The packet is divided into two parts and 
^ ' ^ provides the teacher with background information,, concepts. 

and objectives, and .'activities for each part. Part one 
Is concerned with fossil fuels and part two with the history 
^. of energy in Iowa]. Two annotated bibliographies, one for 
teachers and the other fot.^ students, are- also included, 
^he teacher is'provided with ditto and transparency master 
pages to use iti the classroom. ^An evaluation sheet and a 
listing of resources are also a part of this activity 
> packet.. ' r ^ . 

if ED 14 6 048 Bakke, Ruth. Energy Conservation Activity Packet, Grade 6 . . 

Des Moines: Iowa State Dept. of Public Instruction; Iowa 
State Energy Policy Council, i02p, 1977. (Available from- 
/ Iowa Energy Policy Council, State Capitol Complex, Des 

Moines, I A 50319 -$10vOO a set .)HeDRS Price MF-$0. 83 
^ ; HC-$6.01 Plui Postage: o 
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This activity packet for grade 6 is one of a series 
developed In response to r^the concern for energy conservarir' 
tlon, it conjirains activities that stress an energy- 
dbnservation ethic and includes many yalues^ clarification 
* activities for grade six. The packet pis divided into two 
partia and -provides the teacher with background informa- 
v: tion, concepts and objectives, and activities for each 

part. Part one is concerned with. the limits of energy 
• / sources and part two with alternative energy sources. ' "^ 

Two annotated bibliographies, one for^teachers and the 
ojther for stidents, are also included;* The teadher is 
provided with ditto' and /transparency master pages, for 
duplication. An^evaluation sheet and a listing of , 
resources are also a part of this activity packet. f- 

ED 147 217 Allen, Rpdney^F. , Ed. and LaHart, David E., Ed. Sample 
Enet^gy Conservation Education Activities for Elementary 
School Students . Florida State University, Tallahassee; 
Palm Beach County; Board of Public Lnsttuc tion. West Palm 
. Beach, FL, 59p, 1977. EDRS Price MF-$0.83. HC-$3.50 
Plus Postage. " 

The booklet^ contains learning activities for introducing 
energy and conservation concepts "into the existing elemen-. 
' . . fcary school curriculum. The activities were developed by 
Palm Beach County teachers during a one-week workshop. 
A framework of ideas is divided into three functional 
categories: universe of energy, living systems and 
energy, and social systems and energy. The first two 

'categories outline scientific concepts fundamental^ to an 
understanding of b'asic energy Ideas and energy flow models 
of which human beings are a part. The third category sets 
forth baj&ic concepts in. social systems, including govern- 
mental, economic, and moral systems, the understanding of 
which is vital in making decisions affecting production, 
distribution, and consumption of energy resources. Six- 
. .. te«i sample 'lessons are, provided for grades 1-3 and 19 

for grades 1-6. Activity i ideas focus on topics' such as 

' the sun as a source, of energy, fossil •energy,' and conser- 
vation of scarce i^iesources. ~The majority of activities 
consists of sdlentific experiments; other activities 
Include puzzles j drawing exercises, and cut and paste, 

^ activities. The activities are suggestive, rather than 
-prescriptive; Ceachers are encouraged to adapt and expand 
- the activities, * - 



tD 149' 987 Environmental Education^ Values for the Future; Energy , . 
. G rades 6-8 . Springfield: Illinois State Office of 
Education, 47p, 1977. . ^RS Price MF-$0.83. HC-$2.06 
' ?lu8 Postage. \ 

This booklet, on energy is (vtie of a series in environmental 
education for grades K-12:; The activities contained with- 
in address the effect of cultii^e in determining energy 
, needs, energy loss, and forms of energy. Four basic 



concepts are listed, alpng with behavioral^ objectives, 
subject areas , key words , and definitions for each. The . 
^ .three; activity options associated, \^ concept 
. Include the following Infprmatibn: materials and 
resourccsv procedures, discussion iquM 
activities, and saniple worksheets i These int^ 
pllnary activities are designed for students in grades 
■ ■ ■ \ ■ \- •', 

H) 152 529 Science Activities in Energy: Chemical Energy . 

California Uniyersity, Berkeley, Lawrence Hall of , . 
Science; OakvlRfdge Associiited Univ^ TN, 30p, c 

1977. EDRS Price MF-$0.83. HC-$2. 06 Plus Postage. 

. Presented is a science act ivi ties in e.nergy package which 
includes 15 activities relating to. chemical energy . .Acti- 
vities are simple, concrete experiments for fourth, fifth 
and sixth grades which illustrate principles and problems 
relating to energy. Each activity is outlined on a single 
card which is introduced by a question. * A teacher's 
supplement is included. 

ED 152 530 Science Activities in Energy; Electrical Energy . Cali- 
fornia University, Berkeley, Lawrence Hall of Science;.. 
Oak Ridge Associated Universitieis, TN, 34p, 1977. EDRS 
Price MF-$0. 83. HC-$ 2. 06 Plus Postage, / . : 

Presented is a science activities in energy package-which 
includes 16 activities relating to electrical energy. 
Activities are simple, concrete experiments for fourth, 
fifth and sixth grades which Illustrate principles and 
problems relating to energy. Each activity is outlined 
on a single card which Is. introduced by a question. A 
teacher's supplement is included. 

ED 152 531 Sciience Activities in Energy; Cons eirvat ion . California 
University, Berkeley, Lswrence- Hall of Science; Oak Ridge 
Associated Universities^ TN, 32p, 1977. EDRS Price * 
o ' MF-$0.83. -HC-$2.06 Plus Postage. ^ 

. Presented is a science activities in energy package which 
includes 14 activities relating to Wnergy conservation. 
Activities are simple, concrete experiments for fourth, 
. fifth !and sixth* grades, which illustrate princip and 
problems relating to energy. Each activity is outlined 
* on a simple card which is introdticed by a question. A 

teacher's supplement is'^'inciuded. 

ED 152^32 Science Activities in Energy; Solar Energy . Calif omia 
University, Berkeley, Lawrence Hall of Science; Oak Ridge 
Associated Universities , TN, 27p, 1977 . EDRS Price 
• MF-J$0.83. HC-^ Plus Postage. 

Presented is a science activities in energy package which* 
Includes 12 activitieis relating to solar energy. Activi- 
ties are islmple, concrete experim fourth, fifth 



and sixth ^ades, which lllustratc'i principles and problems 
relating to energy. Each activity is outlined on a single 
, card wMch Is introduced by a question. 'AVteach^ 
suppleiniBnt Is included. 

ED 153 819 Oklahoma; Energy Awareness Education » Ener8y...Mucation 

Activities V Grades K-3 . Oklahoma City; ^ Oklahoma State 
Dept. of Education, 176p, 1977,. EDRS Price MF-$0. 83 
Plus Postage. «; Not Available from EDRS. 

This publication contains energy education activities for 
grades K through 3 and is p^rt of a. set of three publica- 
- : tions. These activities are organized under five energy 
concepts: (1) energy is so basic that nothing moves 
without it; (2) conservation of energy; (3) there are" 
other energy alternatives; (4) isociety depends on energy; 
. and (5) the production and distribution of energy have 
environmental and economic consequences; 

This publication is constructed in a looseleaf fashion 
to facilitate the reproduction of activities. Purpbsie, 
concept ,or^ objective; jnaterials, and activity description 
are given for each. activity. .Activities involve students 
In games, values clarifications, and N independent investi- 
gations.. Activities may be selected and used in the 
curriculum as desired to achieve an interdisciplinary,, 
\ [ - approach. _ , ' . ■ .■ tv, 

■■' 

^ ED 153 845 Bloch, Lenbre and Others. Interdisciplinary Student/ 
• Teacher Materials in Energy, the Environment^ and the 
Economy; 5, Community Workers and the Energy They Use, 
Grade 2 . Washington, DC; National Science Teachers 
Association^ 77p, 1977. (Available from— U.S. Department 
; ^of Energy, Technical Information Office, P. oi Box 62, 
Oak Ridge, TN 37830 (no price qubted). EDRS Price 
MP-$p.83. HC-$4. 67 Plus Postage. 

This instructional unit for the second grade is intended 
to stimulate the child 's curiosity to know more and .to 
grasp relationships through a blending of ideas about 
energy wit>:^ a study of the effect of the use of energy 
bn the livelihood of people in thie community. There are 
four lessons in" the unit. The first. Introduction to 
'^^ Energy, deals with the question, "l^hat is energy and 

energy vcohservat ion?" The second lesson. Community Workers 
Who Work ^Directly With the Sources of Energy, discusses 
' farmers, grdc0rs,° food propessors, oil workers, gas 

station attiendants, and meter readers. The third lesson 
ip entitled Community Workers Whose Work -Depends on a 
Continual Supply of Energy. The fourth lesson is Community 
.Workers Who Make Decisions About Energy. Each lesson con- 
^ stains complete teacher and student materials including 

backgrpund readings, objectives, teaching strategies, and 
suggestions for extending the learning outside the class- 
;\ . room. . : ■ 
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ED 153 846 Bloch^Leoore and Others. Interdisciplinary Student/ 
Teacher Materials In Energy^ the Environment, and the 
? Econoiny; 6, The Energy We Use, Grade 1 . Washington, 

DC: National Science Teachers Association, 47p, 1977. 
(Avallabie from— U.S« Department of Energy, Technical 
Infonaatlbn Office, P.O. Box 62, Oak Ridge, TN 37830 
(no price quoted). > ^^ro HC-$2.06 
■/ Plus';:?^6®tage^,: ; V . . 

; This ini^tructional unit contains a set of nine lessons 

on euergy for grade one. Each lesson contains coinplete 
teacher axtd student materials. Reading skills and 
language experiences are reinforced in each activity. 
. The lessons cover such topics as energy from food, energy 
from the sun, fossil fuels, the wind, moving water, and . 
energy conservation. The children examine things such 
'as cereal grains to learn about food energy; make clay 
' dlriosaurs to get some idea about the formation time of 
/ coal, oil, and natural gas, and become part of a pin- 

wheel parade showing the energy in wind. ' 

ED 153 859 . Johnson, Bette and Swinton, Oiivia« Interdisciplinary 

Student/Teacher Materials in Energy^ the Environment, and 
• - the Economy. Networks; How Ener gy Links People, Goods 

and Services, Grades 4^ 5 . Washington, DC: National 
, Science Teachers Associaciou, "l02p, 1978. (Available 
from— U.S. Department of Ene^- Technical Information 
' Office^ P.O. Box 62, Oak Rid-^s , XN 37830-no price quoted.) 
EDSS Price MF-$ 0.83 Plus Postage. HC Kot Available from 
EDRS. ■ ' 

, The purpose of this unit is to investigate a simple energy 
network and to make an analogy with similar mutually 
J supporting networks in the nat^ ral and man-made worlds.* 

The .lessons in this unit develop the network idea around 
, . a simple electrical^distribution system that we depend on 

and also into further consideration of electrical energy 
itself*. The network idea in the later lessons emphasis: es 
the interdependence of the man-made network for producing 
and distributing electrical energy and the natural ecologi- 
cal network. , In the final lesson, the consuming end of 
ttie network is examined and some strategies for consuming 
electrical energy are examined. Students should learn 
. that energy networks such as the electrical circuits are 
a necessary part of modem life.'' They are also expected 
* ^ to learn about sources, conversions, and uses of electrical 

energy. There are six lessons in thi&> fcSurth- and- fifth- 
^. grade unit. Complete teacher and student materials are 
provided-. , - 

^ ED 153 872 Our World of Energy; An Interdiscipiir>ary Curriculum 

Program for Elementary Schools. Teacher's Gu i de, Student 
Manual^ 3 Fllmstrips, and 3 Audio Cassette tapes . 
^ ' -^Philadelphia Electric Co., Pennsylvania Energy Education 

; Advisory Council. (Available from—Energy Education 

Advisory Council, Philadelphia Electric Co., 2301 Market 



Street; , P.O. Box 8699 » Philadelphia, PA 19101— Teacher 
Gidde $10.00; Student Guide $1.00; Request price on 
. quemtiiy Document Not AyailabliB from EDRS. • 

This;: collection qf instructional materials for energy 
education in the elementary 'classroom Includes a . 
tMCher's guide, a student work^ and three fllmstrip/ 
cassette-tape programs. These materials are designed to 
introduce children, in an interdisciplinary fashion, to 
energy issues and to show them what energy is, wh^re it 
comes from, and what we can do about the energy > crisis. 
The student workbook contains lessons centering on a 
specific^' topic. Each lesson be^ with a section that 
reviews the previous one. Each lesson ends with vocabu- 
lary words, both scientific and non-scientific, the - 
^ student needs to know to understand the lesson. A set 
of energy activities to enable the student to have hands- 
on laboratory experiences to clarify concepts is included 
The teacher's guide contains the lessons of the student 
workbook plus answers , teaching suggestions and other 
helpful information. These materials are organized into 
units entitled: (1) Energy - What Is It?; (2) Energy - 
Where Does it Come From?; and (3) The Energy Crisis.; 
There is one fllmstrip program for each unit. The film- 
' strip programs reiterate the concepts of the units; 

Secondary School Teaching Resources 

992 Harder^ Alma Jean and Newspm, Carolyn Clarke ' The Energy 
Situation. A Two-Week Self-Contained Unit for the 
Secondary School ^ Dover, DL: Del Mod System, 51p, 
^ 1975. EDRS Price MF-$0.83. HC-$3.50 Plus Postage. 

A unit of. study is presented in this monograph, intended 
to be self-sufficient>, though teachers are urged to read 
as much material as possible. Overall- objectives are, 
presented. Time allotted is suggested at two weeks. -The 
unit contains/ ten mini-units, plus class activities, class 
discussion questions individiial 'student projects, and 
possible quiz questions. A bibliography is Included in 
th^ unit as well as five suggested field trips, possible 
' films with information relating to cost, and place of 
procurei^ent . Magazines and possible guest speakers are 
'suggested. 

161 A Teacher's introduction to Energy and Enerj ^y Conserva- 
tion: Secondary . Columbus, OH: Battejle Memorial 
'Institute; Center for Improved Education; Ohio State 
Dept. of Education, 97p, 1975. EDRS Price MF-$0.83. 
HC-$4.67 Plus Postage; \ 

:;-This document 1^^ to give the secondary school 

teacher background information and general suggestions 
for teaching units and correlated learning activities 



reijited %o energy and energy conservation. Sections are 
- directed to: A Problem Shared fiy All, Causes, What Is 
Energy?, ; Energy Sources, Searching for Solutions, 
Conservat^n: An Ethic for Everyone a glossary, and 
an extensive bibliography, * 

100 .Wert, /(raa than and Others. Ideas and Activities for 

Teaching Energy Conservation: Grades 7-12 , . Knoxville: 
Environment Center, Tennessee University, 223p, 1977, 
V EDRS Price MF-$0.83 Plus Postage. HC Not Available 
from EDRS. ' ^ 

This publlcai: ion contains a variety of ideas and materials 
for teaching aBout energy In grades 7-12, Topic areas 
Include: (1) Historical Perspective on Energy; (2>--" 
Energy Resources; (3) .Energy Conservation; (4) Id.eas and 
Activities; and (5) Appendices. .The first three sections 
ptovide background information on energy and conservation. 
The activities include Idecis to use in science, social 
studies, language arts, and multidisciplinary areas. The 
appendices include a variety of useful tables of data, 
basic information on energy, a glossary, and a bibliography, 

994 Environmental Education, Values' for the Future:. Energy, 
Grades 9-12 , Springfield: Illinois State Office of 
Education, 58p, 1977. EDRS Price MF-$0.83, HC-$3.50 
Plus Postage, 

This booklet on energy is one in a series on environmental 
education for grades I?r-12. The. activities explore /energy 
utse and technology 5 along with their environmental impact. 
Five basic behavioral ^objectives are" listed with activity 
options and appropriate subject areas, Three/Activities 
, are given for each objective. Information for these 

includes materials and resources, procedures, and discussion 
questions. The activities, are interdisciplinary and are 
designed for high school students, grades 9-12, They 
Include role playing, games and simulations, physics 
experiments, and mathematical calculations. Illustrations, 
data sheets, worksheets, andr tables are also given. 

297 Energy Activitiias for Junior High. Social Studies . - 
St. -Paul: Minnesota State ^Energy Agency, 36p, 1977. 
EDRS Price MF-$0.83 Plus Postage. HC Not Available 
from EDRS, ^ 

The document contains seven learning activities for junior 
high students on the energy situation, ''dbjectives are to 
help students, gain understanding and knowledge about the 
relationships between hwmans and their social arid ^physical 
environments;, solve problems and clarify issues; examine ' 
personal^beliefs and values; and recognize the relation- 
ships.between beliefs, values, and individual behavior. 
In the first unit, "For-^Peat's Sake," sociqj.; studies and 
science teachers cooperate. In these experiments the 
heat value of peat is compared to other materials and.lt 
Is suggested that peat be used for energy production, ^ 



Sttidehts collect Information , about the energy situation \ 
. in the-;^ They play an energy game and develop 

questix>nnalre^ to sample student and community opinions 
ifcbut^^^^^e^ tmlf, "Implications," Is a tool 

which helps iEftudents examlne-posslb ill ties, complexities , 
interrelationships, and lix^ Heat ions of trends and Inno- 
yatipns. In the other four units students compare the 
differences energy has made in lifestyles; consider the 
implications of alternative living as energy conservation; 
discuss what th^ love and hate about power/energy; and 
explore the future in terms of their own life styles. 



ED 153 82p/ Oklahoma Energy Awareness Education, Energy Education 

Actlvitj.es, Grades 4-12 . . Oklahoma City; Oklahoma State 
" Dept. of Education, 220p, 1977. > EDRS Price ''mF-$0 .83. 
HC-$11.37 Plus Postage. 

This publication contains energy education activities for 
grades 4 through 12 and is part of a s6t of three publica- 
tions. These activities are organized xmder five energy 
concepts:. (1) energy is so basic that nothing moves 
without it; . (2) conservation of energy; (3) there are 
other energy alternatives; (4) society depends on energy; 
and (5) the production and distribution of energy have 
environmental and economic consequences. This publication 
is constructed in a looseleaf fashion to facilitate the 
reproduction of activities. Grade level, objectives, 
material3, and a description are given for each activity. 
The variety of activities include laboratory experiments, 
values clarification exercises, simulations , games, and 

'. independent student invGiStlgatlons. Activities are 
Included that may be used in one or more subject areas 
so that an interdisciplinary approach to energy educa- 

- tion is achieved. 

ED 153 84l Brock, Phyllis and Others. Interdisciplinary Student/ 
Teacher Materials in Energy, the Environment, and the 
Economy; Agriculture, Energy^ and Society, Grades 10, 
^ 11, 12 . Washington, DC: National Science Teachers 
< Association,! 102p, 1978. (Available from—'U.S. . Depart- 
. ment of Energy, Technical Information Office, P.O. Box 
62, Oak Ridge, TN 37830-no price quoted.) EDRS Price 
MF-$0.83 Plus Postage. ^ HC Not Available from EDRS. 

- This ihterdisciplinary instructional unit contains eleven 
lessons for grades 10-12 which focus on the energy compo- 
nent of food production. There are lessons which contrast 

~- ipoA production systems in various cultures and also 

- lessons which look at different systems and techniques 
'in tise in this ^oUntry. There are lessons dealing with • 
organic farming and with the use of wild foods. Each 
. ' lesson gives ah overview, target audience, objectives, 
materials, time allotment, and teaching strategies, in 
, addition to student wprtcsheets. \ \^ . 



ED 153 843 CMldfir^?Barbara and Oth Interdlsclpllnary| Student/ 

TeactierjKaterlals In Energy, th e 
Economy; 3, Energy, Engines and the Industrial RevcT u^ " 
tlon;^ Grades 8, 9 , Washington, DC; National [Science 
> Teachers^^ Assoc^tlpn, 80p, 1977. (Available from^U.S. 

^' Departiaent of Errargy, technical Informtion Of^^ 

Box 62, Oak Rli;i;f:,v^TN 37836-no price quoted.) EDRS. Price 
MF-$0 .83 Plus Fij^tc je. \ HC Not Available f ronl EDRS . 

This instructional unit for grades 8-9 conibines science 
and social studies In a look at the broad social and 
economic upheavals that took place during the industrial 
revolution, giving special emphasis to the role of janergy. 
The invention and development of the steam engine is h^lgh- 
^ lighted in one lesson. ^ Other lessons show how the indus- 
trial revolution affected. the location and growth of , . 
cities around sites of energy sources, and give greater 
r ^understanding of the effects of technology .^bn the daily 
lives of people. There af-tz five lessons in all, two 
relating to science and three to socicil studies. Complete 
teacher and student materials are include di 



ED 153 844 Chi Ids, Barbara and Others. Interdlsclpujiary Student/ 
Teacher Materials in Energy, the Environraeint, and the 

% . Economy; 4, Transportation and the City, IGrades 8, 9 ., 

; Washington, DC: National Sci^ce Teachers Association, 

;k 44p, 1977. (Available fropi— ,U.S. Department of Energy, 

I Technical Information Office, P.O. Box 62, Oak Ridge, TN 

. 37830-nb pried quoted.) . EDRS Price MF-$q.83 Plus Postage. 

" HC Not Available from EDRS. , 

This instructional unit for grades eight I and nine tells 
why and how American small towns declined as a result of 

• the availability and accetptance of automobiles, and it' 
' ■tells o|> the growth of suburbs arid theii/ effect on the 
city. The learning activities also relate the story of 
the demand for cars and explain the drain on the Cities* 
sense of space, clean air, shEid safe strkets.^ In one of 
the lessons,, the students simulate a cojurt trial on the 
charge - "The Car Has Done Permanent Injury to Humanity". - 

' There are four lessons in this unit. They are designed to 
fit into existing segments of instruction in U.S. history 
and civics courses. Complete teacher knd student mater- 
ials are provided. 



ED 157 818 An Energy History of the United Stated . Grades 8-9. 

Interdisciplinary Student/Teacher Materials in Energy, 
the Environment, and the Economy . Washington, DC; 
National Science Teachers Associationf, 120p, 1978. 
(Available from — :U^S. Department of energy, Technical 
. - ' Information Of ficef P.O. Box 62, Oak/jlidge, TN 37830- 
. - free, paper cover.) EDRS Price MF-$0jl83 Plus Postage 

HC Not Available from EDRS. 
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This Instructional unit contains eight classroom lessons 
dealing with a history of 'energy in the United States for\ 
use In grade eight and nine social studies, science, and 
^.mathematics courses. The lessons were developed by 
' teachers. Tlie overall obje Is to help students 

understand the present necessity to reexamine and perhaps 
alter our :pres en t energy pa ttemsi Students stucly about"^ 

'•^^ tihe impact that the different types of energy used from 
colonial times to the present l^ave had on U.S. culture 
and learn about the physical properties of wood, coal, 
and oil, particularly sd)out ^ the ability of these sub- 

stances to give heat. The activities In which students 

are Involved Include answering questions based on short 
reading ^elections; gathering aiid Interpreting materials 
,from a picture; comparing the uses of energy by a colonial 
farm family and. by a family of today; constructing a can 
calorimeter/} learning h6V to determine the energy content 
of wood; applying the principles of scientific motivation 
to energy data; constructing and interpreting graphs; 
making a model of a steam tiurbine; and learning how to 
^determine the hieat content of oil. The amount of tlme^'' 
needed to teach each lesson vai;^ies from one to four 

.V . classroom periods. Each less^ is self-contained, and 
Includes Instructions for the teacher and stxident mater- 
' ials. ,The eight lessons are organized Into three Units: 
(i) America's Wooden Age (1650-1820) ; (2) The'Cpmlng of 
Coal (1840-1920); and, (3) Oil: Bright Promise (1880- 
present) . 

ED 157 819 Energy in the Glcfeal Marketplace V Grades 9, 10, 11. \ 
; Interdisciplinary. Student /Teacher Materials in Energy , ' 
V the Environment , and the Economy . Washington, DC : 
National i Science Teachers. Association, 54p, 1978. 
(Available from—U.S. Department of Energy, Technical 
Information Office, P.O. Box 62, Oak Ridge, TN 37830- 
free, paper cover.) CEDRS Price MF-$0.83 Plus Postage. 
^ HC Not Available from EDRS. 

This Instructional unit contains si^c classroom lessons 

• in which 9th, 10th, or 11th grade social studies students 
examine the effects, of ccJtnpetitlon among nations and world 

^ regions as -demand for oil outstrips supply. The overall 

objective is to help students understahd the concept that 
energy is a commodity to be bought and .sold like any other 
commodity but .in, ^ marketplace that Is a global one. The 

• lessons-were , written by teachers and can be* integrated 
Into social studies, economics, world history, contem- 
porary issues, and world geography courses., the lessons 
aret (1) Why Some Nations Use More Energy; (2) Energy: 
Who Has It; ITho Needs It?; (3) Froml Those Who Have , To 
Those Who Want : The Oil Trade Routes ; (4.> What If . 
Everyone Wants More? ; (5) Petroddllars: The Problem of 
Too Much Money; and (6). The Oil Price Game - Everybody 
Plays '(A Simulation Of The World Market for 011)'.^' The 
activities in which students are involved include analyzinjg^ 



naps, graphs, and charts; answering questions based on 
short reading selections; and playing games. Each lesson 
can^be taught In one classroom period. j)^ll teachers aiid 
^: student materials are Included ' * j' 

- ■L-^. . . ' ' V- ' ' ■ % 

ED 157 820 tf.S. Energy Policy - Which Direction? Grades 11 and 12. ' 
« . Interdisciplinary Student /Teacher Materials In Energy/ 

the Environment, and the Economy . Washington, DC: 
National Science, Teachers Association', 92p, 1978. 
(Available from— U.S. Department of Energy, Technical 
' Information Off ice, P.O. Box 62, Oak Ridge, TN 37830, 
' free, paper cover.) EDRS Price MF-$0. 83 Plus Postage. 
HC Not Available from EDR5. - ' , 

This instructional unit for use in 11th and i2th grade 
\ . » social studies and science courses contains six class- 
room lessons dealing with United States energy policy. 
' The overall objective is to help students understand how* 

• - .circumstances, presend and proposed legislation, political 

action, and ' the Constitution Itself become linked in the * 
development of a' national policy. . The lessons, developed 
by teachers, are: (1) The Nightmare Life Without Fuel; 
^ (2) How Can the United States Reduce Its Dependence on 
Foreign Oil?; (3) The President's Powers: Where They 
Come From and How They Are Used; (4) Advantages and Dis- 
advantages of Coal; (5) Toward the Future:' The Advantages 
of Having a National Energy Plan; (6) An Energy Polidy is 
Born. Activities in which students are involved incluile 
discussing the' short reading selections; analyzing graphs 
, and reseajTch; and analyzing a case study dealing vzith * 
President barter *s energy policy. The time needed to 
teach each lesson varies from one to three classroom 
periods.. All teacher and student materials are included. 
Also included for the teacher *s reference is^a brief 
, summary'of President Carter's energy policy. 
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.John H» ITheatley and Herbert L.. Coon, One^ Hundred Teaching Activities- 
in Environmental Education . - 1973: 20A-pages. IRC price: $4.05. 
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'John H* Wheatley anH Herbert Coon, Teaching Activities in Environ- 
mental^ Education, Volume II . 1974; 200 pages'. . IRC price: y$4.65: 
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Jbhn H.Wheatley and Herbert L. Coon, Teaching Activities jn Environ- ; 
. mental Education; Volume III .> ,2©75; 195 pages. IRC pride: "^$4.00. 
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' Herbert L. Coon and MicHele Y^. Alexander, Energy Activl4ies for the. 
Classroom . 1976; 155 paiges, IRC price: $4.50. / ' 
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Mary Lynne Bowman' and Herbert -L. Coon^ Environmental Education in the ^ V 

Urban Setting: Rationale a nA Teaching Activities . 1977; 208 page^.^ ' ' 
MRC price: $4.00. T"^ / . / * 
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Judith Schultz and Herbert g.- Coon^ Population Education , Activities 

fHt the Classroom . 1977: 196 pages • . IRC. price- $4.00. 
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' Robejrt H. McCabe. J. Terencie Kelly, .and Doris:Lyoh3,, Man and Environ- ^ 

pent Teaching, Alrernativd's . 1977; 3l9^pages. IRC price: $6.00. ...1 
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..Herbert Ti.' Coon and' Chaifles L. Price, Water-Related Teaching Acclvl- 
tles . 1977j«»149 iJages.i^ IRC price: $A.OO. ~' ^ ^~T'. 
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Mary Lynne Bownian and John F. Disinger, La Ad Use >Iahagement Activities 
►for the- Classroom .. 1977; 260 pages. IRC price: $5.00. 
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Mar^ Lynne Bowman and Herbert. L . Coon, Recycling; Activities for th e 
Classroom .- 1978;' 154. pages.. IRC price: $4.50. 
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William .R . , Hernbrode; Mill tidiscipiiaary Wildlife Teaching Activities . 
1978;''96^-pages! IRC. price: ' $3.00. . " ^ ' . 
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Richard L^ Sagness and Rebecca L. Sagnessi Selected Science Activities 
in Consumer Decision Making . 1976; 167 pagesT lR?^ricei $3.00. 



